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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flexible 
thermal fuse having a thin casing with a thickness of 1 
mm, easy to position a welding point. 
SOLUTION: This thermal fuse has a insulating plate 1, a 
sealing insulating plate 6 formed by sealingly fixing the 
end part 5 of a pair of linear conductors conductors 2, 3 
to the insulating plate with the extreme end part 4 of a 
pair of the wire conductors 2 exposed, a fusible alloy 7 
with a low fusing point, which adheres between the 
extreme end parts of a pair of the wire conductors 2, and 
an insulating plate 9 for a cover, which is bonded to the 
insulating plate and the sealing insulating plate and in 
which a space to store the fusible alloy with the low 
fusing point between the insulating plate and the sealing 
insulating plate is formed. 
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|6]£3£a2. |g^lfilfi$^b2. JS3£t2. 
ffl«SrU-h3 8. 4 4ttffitnfijH$£a3. ^(fi] 
£3£b3. J?3£t3. fiS^CBT»^37. 4 3li 

3 4. 41<0Sgi&Kfc^tS. @7JiSl<0 

am: j.~x<n^m : *t-^tmm~c&& . mi c 

[0045] Utefll-Cli. al = l 1mm. bl=5 
mm. 1 1 = 0 . 4mm. a 2=2mm. b 2 = 3 m 
m. t 2 = 0 . 4mm. a 3 = 1 1 mm. b 3 = 5 m 
m. t 3 = 0 . 2 mm. L=5mm. 0 = 0. 5mm. 
K = 0. 5mm. I) =2 mm tW&ZtlXti*). Kx 
1. 5 = 0. 75. (tl + t2)=0. 4 + 0. 4 = 
0. 8mm?fc"), KXl. 5^ (t l+t2) &£V 
KX1. 5£U<om&imt:LX^&. 

[0046] i*lfc»Ltt«S0!lT1±. al = l lm 20 
m. b 1 = 5mm. 1 1 = 0 . 2mm. a2 = 2mm. 
b 2= 3mm. t 2 = 0. 2mm. a 3 = 1 1 mm. b 
3 = 5 mm. 1 3 = 0 . 2mm. L= 5mm. 4> = 0. 
5mm. K = 0. 5mm. U = 2 mm b BfeZtlXtS 
•3. KXl. 5 = 0. 75. (tl + t2)=0. 2 + 
0. 2 = 0. 4mm-C*D. KXl. 5 ^UCDKgUijg 
fcl/tv>&#. KXl. 5£ <tl + t2)coSffi!4SI 

[0047] mum 1 fc Jt«{0!l ^fefr-Cf«8Lfc#3 
Ofl^XTyMtO^T^ttfciWrSfcArWi' 30 

s. S£12it;. ssioo%. E*2§tE<^fefr-c 

fr->fc. Sift. ^ABK0WI8rll^«^tJ:oTffV\ 

JiflU^fb^^^^v^^s-^ft. s&t 

■rs. ri^^x+-^ y*-i«8^fctJv»T. mum 

vytgrSiimiLtt&MliOTl 0 0%j5bffi-C* 0 . it 

wni<v®&i.miVt»*8m*2 5-cs 3%*&& 

<17%&fi>TS>ofc. 40 
[0048] (Hi«?|2.1fc«SfiS|2)|liS0l2T«. a 
1 = 1 1mm. b l = 5mm. 1 1 = 0. 5mm. a 2 
= 1. 5mm. b2 = 3mm. t 2 = 0 . 5mm. a 3 
= 11 mm. b3 = 5mm. t 3 = 0 . 2mm. L = 5 
mm. <f> = 0. 5mm. K=0. 5mm. U=l. 5m 
mfcfb&SfVCfcO. KXl. 5 = 0. 75. (tl + 
t2) =0. 5+0. 5 = lmmTj>9. KXl. 5^ 
(ti+t2)i}J:tfKxi. 5=SU<Dl8®£gt*:LT 

[00 4 9] ^ilfc:»Ltt!R0!2Tli. al = llm 50 



> «FH2 0 0 2-2 37 24 0 

1 2 

m. b 1 = 5mm. t 1=0. 5mm. a 2 = 0 . 5m 
m. b 2 = 3mm. t 2 = 0 . 5mm. a 3 = 1 1 m 
m. b 3 = 5mm. t 3 = 0. 2mm. L=5mm. <t> 
= 0. 5mm. K = 0. 5mm. U=0. 5mmtiS 
SflTiSO. KXl. 5 = 0. 7 5. (tl+t2) = 

0. 5 + 0. 5 = lmmT&9. Kxl. 5^(tl + 

t2)<mmmfcLx^hifi. kxi. 5<um& 

[0050] m&m tmM2<V£tt-X'imLt:&3 

m<^^tmtxt>i,. TV',^-9^a-wmt. 
fcfcwc. mm 2 c^s^itmL ttt&mt ox-io 

0%j5bftT*9. itKW2<0^-{iH4tfc^^a«2 

8"e9 3%*Jl& (7%&,ft) T&ofc. 

[0051] (ISdiPB. it«fll3)<Kfc:. ait^r 

SWt. 4 5(iJfegT^-h. 4 6a«*^flc. 4 7« 
#4 6<0«K-InI^«S^E. *<0«3£HfcJ£8U ASH 

1. mtzyztxotz. m±mim7u- h53 xmh 

[0052] mm3Tte. a 1 =1 1mm. b 1 = 5 
mm. 1 1 = 0 . 2mm. a 2= 2mm. b 2 = Am 
m. 1 2 = 0. 2mm. a3= 1 1mm. b 3 = 5m 
m. 1 3 = 0 . 2mm. L=5mm. T=0 . 2mm. 
W= 1 mm. E = 3mm. H=0 . 25mm. G=2m 
mfctft^fVCfcO. HX1. 2 = 0. 3. (tl + t 
2) =0. 4mm. Exl. 2 = 3. 6T*9. HX 
1. 2^(tl + t2).EXl. 2=£bl. Exl. 
2gb2*>J:tfO. 3mm<GC0\m>£^^ni>m:L 
X^t. 

[0053] ZtltttLtttm3X'te. al = llm 
m. b 1 = 5mm. 1 1=0. 2mm. a 2 = 2 mm. 
b 2 = 4mm. t 2= 0. 2mm. a3= 1 1mm. b 
3 = 5mm. t 3 = 0 . 2mm. L=5mm. T=0. 
2mm. W=lmm. E = 3mm. H = 0. 5mm. G 
= 2mmfcg5£3irt*5»). HXl. 2 = 0. 6. (t 
l+t2) =0. 4mm. Exl. 2 = 3. 6T*D. 
EX1. 2^bl. EX1. 2=£b2iJj:tf0. 3mm 
^G^Uffitrov^Ta^-m^Sf^LT^S**. HX 
1. 2^ (t i + t2) ore^fcrov^raSSfefevvGr 
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[ o o 5 4 ] nsfcp!3 tmm3<v%t\r-eimLt:&3 

00%mx$>*). Mm 3 L 
2 1T7 0%*&,& ( 3 o%&&) -ci>-5^. 

[0 0 5 5] (mm4. mm4)mim4T\±. a. 

1 = 1 1 mm, b 1 =5ram, t 1 = 0 . 2mm. a 2 
= 2 mm. b2=4mm, t 2 = 0. 2mm, a3 = l 
1mm, b 3 = 5 mm. t 3 = 0 . 2mm. L=5m 
m. T=0. 2mm. W=lmm. E=3mm. H = 

0. 15mm. G = 2mmfcg£$itTfc l 5. HXl. 

2 = 0. 18. (t l+t2) =0. 4mm. EX1. 

2 = 3. 6-Ct>0. HXl. 2^(tl+t2).EX 

1. 2^bl. EX1. 2<b2t>J:t^0. 3mm^G 

[00 56] Z.tl&tLitllM4-eti^ al = llm 
m. bl = 5mm. 1 1 = 0 . 2mm. a 2 = 2mm. 
b 2= 3mm. t 2 = 0 . 2mm. a3 = l 1mm. b 

3 = 5mm. 1 3 = 0. 2mm. L=5mm. T=0. 
2mm. W=l mm. E = 3mm. H=0. 15mm. 
G=2mmi:^SilTtJ0. HXl. 2 = 0. 18. 

(tl+t2) =0. 4mm. Exl. 2 = 3. 6X$> 
"3. HXl. 2S (tl+t2) . EX1. 2=£blj3 

V>S#. EX1. 2^b2<DSffifco^t{4Sl5tUTV> 

[0057] H»0|4 kiOM4<r>&tt?mLt:&3 

mjmimmi. anmi<D^tmxt> 

Wi4<7>>§&l±miLt>*m.l*0Xl 0 OX&tiTb 

o. itmi4Vf^}m.vtt$mii 2x40%* 

lb& (6 0%&S,) Tftofc. 

[0059] (hj«H5. mm5)mmsx\t. a 

1 = 1 lmm. bl=5mm. 1 1 = 0 . 2mm. a 2 
= 0. 5mm. b 2=4mm. t 2 = 0 . 2mm. a 3 
= 11 mm. b 3 = 5mm. t 3 = 0 . 2mm. L=5 
mm. T=0 . 2mm. W= 1 mm. E = 3mm. H = 

0. lmm. G=0. 5mmtW&£tlXiS*) . HX 

1. 2 = 0. 12. (tl + t2)=0. 4mm. EX 
1. 2 = 3. 6T*0, HX 1. 2£ (t l+t2) . 
EX1. 2 = bl. EX1. 2^b2*>J:tfO. 3mm 
^GOPSSSrV^-mtSt^: LX^h. 

[00 60] Zil£ttL\&m5Xte. a 1 = 1 lm 
m. b 1 = 5mm. 1 1 =0 . 2mm. a 2 = 0 . 2m 
m. b 2 = 4mm. t 2 = 0 . 2mm. a 3= 1 1 m 
m. b 3 = 5mm. t 3 = 0 . 2mm. L=5mm. T 
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= 0. 2mm. W= 1 mm. E=3mm. H = 0. lm 
m. G=0. 2mmfcg£$flT*>9. HXl. 2 = 

0. 12. (t l + t2) =0. 4mm. EX1. 2 = 
3. 6T&9. HXl. 2S (t l+t2) . EX1. 
2^bli>J:tfEXl. 2Sb2c7)Hffifc-?VVCttWf 

0. 3mm£G<0BlfStCOVvai 

[0061] mm5 fcitt^503rf*Tf£g W:#3 
0®m->7)l£.^X7\'vi'-*-9 y*-UM£ff 

[00 6 2] 7\svi"r-?vJii-mm£i5^x. m 

tm 5 crytg&ltmiLfiiJFmHi 0X1 0 0 %&&Xi> 

£fl (3%&&) TS>-oti. 

[0063] (HttM6.1ttSW6)H9 (A) . 

(B). (C)(i*||BB^Iifc<0»JBH=J:Siaet A 
-XS-^-4WJ?HTJ>S. @9fci>WC. 5 4(i«»g7- 
W-K 5 5. 5 6tt»jtffl|ftgrv-h. 5 7fcfc$A 
20 -mtm7U-h. 5 8tt£& TftS. B9fc 

fcwc. »SrP-h54i:Sjhffl«Srv-h5 5. 

5 6 1 &<-mm7u- V57t tmtixtigffi. m 

[0064] H»0l6-Cli. al = l lmm. b 1 = 5 
mm. tl=0. 2mm. a 2 = 2mm. b 2=Y= 

1. 56mm. t 2 = Z = 0. 5mm. a3 = 1 lm 
30 m. b3=5mm. t 3 = 0. 2mm. L=5mm. W 

= 1 mm. E= 1 mm. H=0. 15mm. G=2m 
m. V=4. 4mm 3 . X= 7mm. J=0. 8mm 3 . 
M=0. 2mmfc^£$ilTtJ l 9. J X2. 5 = 2T* 
0. J X 2 . 5gV<D3#£jS£LTV>£. 
[0065] ZtHZM UHgM6TIi. a 1 = 1 1 m 
m. b 1 = 5 mm. t 1=0. 2mm. a 2 = 2 mm. 
b 2 =Y= 1 . 6mm. t2=Z = 0. 2mm. a 3 = 
11mm. b 3 = 5 mm. t 3 = 0 . 2mm. L=5m 
m. W= 1 mm. E= lmm. H = 0. 1 5mm. G= 
40 2mm. V= 1 . 8mm 3 . X=7mm. J = 0. 8m 
m 3 . M=0. 2mmfcS^^ixTfcO. J X 2 . 5 = 
2Xt><). J X 2. 5gV<0^fr^StJ£LTV^V\ 
[0066] mm 6 tWIM6<?>mXfmbt:£3 

o®my7)i>tz'o^xtgmmifTr>t:. mom 
imt i xxrmarx&&t& x 5 £%mmm*±. 

*&&tm&t&. mmmMzti^x. mtms<^ 
50 ^ttmLLttmsai 0 x 1 0 0 %&&xs> 9 . mm 
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1 5 

6 cr>®£IZmi L tt&mi 3 T 1 0%^&Sx ( 9 0% 

[OO6 7]|gifc0!6<W>'7;WiO. 0 2mm<M£ 
ZgO. 8<W=gHTlSf£$;h.TV^. M#0. 02 

mmttT<^lt ifttfS £ b fc: J: o ffiaM8£& 

ZtfO. 8mmjyjtO*§£li, Si8tf)JP3#l. 
5 mmgSfcS: fi!#<7>l8: , C*&'£«Mr5$-y 

<?>mZZ8tfcthk. 0. 5~1. OmmtftO, S3* 10 

-rim 1 7<o®eosagt a-x87 1 i/c*? h-ts 
[0068] (HJI0I7; i&M7)$mm7-ai. a 

1 = 1 lmm, b 1 =5ram, 1 1 = 0. 2mm, a 2 
= 2mm, b 2 =Y=3 . 2mm, t 2=Z = 0. 2m 
m, a 3= 1 1 mm, b 3= 5mm, t 3 = 0. 2m 
m, L=5mm, W=lmm, E = 1 mm, H= 0 . 1 
5mm, G=2mm, V= 3 . 6mm 3 , X=7mm, 
J = 0. 4mm 3 , M=0. 1 mm fcg££iVCfc9 , 
JX2. 5 = 1-C*0. J x 2 . 5£V<0&fl*St£L 20 

[0 0 69] ZtltttLmm7Tti. imM6cO)$& 
fcPSt, a 1 = 1 1mm, b l = 5mm, 1 1=0. 2 
mm, a 2 = 2 mm, b 2 = Y= 1 . 6 mm, t 2 =Z 
= 0. 2mm, a 3 = 1 1mm, b 3 = 5mm, t 3 — 
0. 2mm, L=5mm, W= 1 mm, E= 1 mm, H 
= 0. 15mm, G=2mm, V= 1 . 8mm 3 , X= 
7mm, J = 0. 8mm 3 , M=0. 2mmfcl^£ft. 
T*5"?. JX2. 5 = 2Ti>0. JX2. 5<V<r>%fr 

im&vx^w 30 

1 0 0 7 0 ] $mm b i&M7<r)&ftT{mLK&3 

fc^T, mM7<v^tmiLtt&miOTi oo 
%&&t$>*). mm 7 ots^ami Lfc^jywi 3 r 

1 0%W& ( 9 0%&,&) 
[OO71]H»0!7<Wy7-^iO. 02mmgMg 

z^o. 8<^tft«H-ei«#$*n:v^. m#o. 02 

Z#0. 8mmJa±co^«, 1. 
5mmgStC^ifetf>, fi^>lSrCS>£<gtt-b7$-x 

<0JI3£fflSrf*fc, 0. 5-1. OmmTAO, 
-TSa 1 7<0»0&gt. 3 .-X8 7 1 L-C-b ? 

[0 07 2] jy±<0£fc*MHP*.J:3tc. #£fc<DJB 

[0073] *m&7ffimt. tmris- h 
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b. -mmmmttt-mmmmmstsmtz 
mLKimti&ma&b. imru-hnxi/$tm 
tmru-hbtstezti. imTu-vuxxmrn 
vmrv- ib^Tmj&imfr&zmft&zffi* 
m&LtL*x-fm&T\s-hb*i?thmtfLb-*hz. 

[0074] m-fc. *e»7V- h« J: ^ A-JStfiK 

[0075] set, mitrntmru- 
h&£VJrrt-ffim7U-h<oo*><rfr%<bi>^? 

v>iaii§, *»jts Kgtug, ppsisjii, ^ur-b^- 

[0076] gnat, -»oti«^«c*^{i-«<o«* 
<r>m&m&<tztihb^oftmii?tz>. 

[0077] 

Fe, Ni, CuOWl^£±tf#i:-rS& 
£Ni, Cu, Bi, Sn, In, Pb<0WfflA»lS 

[0078] ^Atc lesru- ^s§£ 1 1 , &± 

?£Kt3j:VUf:LJti:#, Kx 1. 5^ (t 1 + t 
2)t*oKxi. 5^Ufc^P8^fcrrsc:i:t:i: 

fflLt*-ximtLt:bzat&m%.m&istL 
zb^omtittz. 

[0079] mt£. tmru- hvmz&xxfmft 
xtmxfi<?>%zt:t 2t$«tvb 2, ««si«aoiB, m 

3*5J:V«$£E, HtJi^GtLfefc^, HX1. 2 
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g (t l + t2) .EX1. 2^bl, EX1. 2^b TV^ <tStt^ft3<D§S8&t>P3»-CJ>£) . ZtUzX 

v>3ffrB£3rrs. fi^^^7cojSH&m«oi^Tff*)n*<o-c. 

is-httrt-mtmri'-hknucffiiLZtvfzgffl [oo89] =s:i>. 8#stt2. 3tie»Ti/-Mtj 

£MfcLfcfc£. 0. 0 2mmgMgZg *>3&W*§£fcJt!&Lt\ ^HSIOSfeSt^l^iK. 5 

[0082] m+tc. HtfOfc^ftOSgStelMirt V\ 

TU^tt. S^tt^feJJU^Kt S3=Rfc<0ffl*£i**- [0090] *gat0»MN2« Htt<D*t#3«*tf>agg!!£ 

<7»B«fcJf ft^JnX^-S ifcfci 1 ), JS^OB^JS* KHBrt-CBttfcoJ: LMTth ZttLK fc<0T& 

S<IKL5TTS8£&®§Igi:. jeSTW-hfcJtfSjt [009 2] (SUtW0®4 ) 01 2lt*micQ$m<r) 

8rv-btj«ttf»itfflte«srv-M:^N-fflje«T [0093101 2<c*ivr % 1 oi&mru-h. 1 

b b<mwm>fflmtt*timti>?asizj&&t i. i2ii«*^«c. i3«««««ci losses 1 
&£m&&£mt$:?rthzt££t). ast^-x*< 30 4i4««^*i i^sbsp. 1 5(4»jtffl*e«xi/-h. 

i: »34mi***-* . 1 6Kmmma&. e 1 62,6 3\mx 

[0084] (Htt<^B2)01Oli*ffe^)||it<O 012K^idt:. 8548**1 lOffiS 

JBS2 £ J £3gt A-X^^r-a5KK0C*5 . 1 4#. ft»6 1 £t:mXZ&6 2 . 6 3 &>£ o fc. 

[oo85]0io»ctjv^. namru-h. 59 ftbMEL±iiamz**cLZtLX»& <«#$#i 2 

ttjett?i'-Maigerc&6. CKD.kd^iassg* t^cfcs) . .r*tfcj:->T\ «#s«a 1. 12c 

m+tztf. ii^-mmrv- otm-ts i t -rsigfciiiix. 1 1 <nmm 1 3a>£ 

[0 0 86]^US<^BI±. jeHTW-hfcilf^A 40 

-mmT\s-h(?yj?%:< fc tv^-rfL^^Dajm-rs^ [0094] 1 „ 1 

bb Lfct><0T*9. *tt^-X|*iO£l®S-ggfcigR 1 OfcitfttitflSeiiTV-f 1 5fc««LTitjt3*i 

[0087] (HiS<^g®3 ) 01 Uttmfrmm?) T. ^ttSr«a#Lfc«®T**oS*^*l 1. l 2t 

Jg©3t:«fc5ajSh i -XS:^-iaflKK0rA5. ^SS^^IoSiOiSA^toofe^t, SjtSii^at 

[0088101 lfcfi^T. 1I4WJ7V-K 2. 4hmftfc< <=3:S. ^ISffl? 0 . 5//mi OfiTFtfMI 

3»m^«c. 6tt#jUf»eti:7V-K 7«fiiWC5r ^fflJr*^S=3rt^i:lfc«LT. 9l-j5l05»e 

6 0»±S^«£2O^35-C*S. 01 lfc* fcH*^l<. 50um*mt&b. »871/-M0fe 

■ri d mm#20M&&6 o«. jgjsrix- f i xvmmtmris- h 1 5-csf«^sigtcxr^"i^ 



(11) #^2002-237240 
19 20 

XtLxmL<&\ ?>*'/*mXZfioZt. ifc&^li. 1#07>TXC 

[oo 9 5] *mi&<?>&mi. -n<r>mmm>^^ miLxmx. *-xm*±x&zttFc$&. 

m^t:Bmtti--mmift:miizMi.i-& i o i o 5 ] xmnrnmu. sgb *.-x*mm 

ztt Lfctco-c* 0 , m-<rmn®i6mififo±--th t . miztmnm^^mLm^Lti y - vy v- 

t^oftmtim. Afcj-irL. #ast ^-xz^trntzwrn-ih z t 

[0096]**:. -K<mW$&££:lt-tt<7)MW£ fc Lfc tOT* 9 . LtiXUXmSM±X 

mi. imxv-Y&iVftbmmTv-y&mL zztmrnzim. 

$t±Zfl&®#<O$iW6i2&0. 5*tmJ3UiT5 0/im [0106] (HSfccOJg©8) HI 7\Z&WMmfo?> 

fc»5ffffl*3rf-£. 10 [0107] Hl7fci>Vvc. 81l±Z<HEk 82« 

[0097] (HMS<^g©5 ) 01 3«*|«g<7)|atco -<K®fi8 1 (OA*tJ J:tfa!:ttHia««$«^?. 

7&«E 5 ICiSfigb .a.-XfcS't-SflRffiHCib 4 . 83 HiratfMttfx^fls. 8 4 «LI<fcWfi8 1 

[ 0 0 9 8 ] H 1 3 fctJ „ l JiJfigT-^- h „ 2 . &fc*X9^-X. 8 5 «Ll»^ift8 1 feitf ^^330 

3tt&ttS*. 9 »i* A-ffl«»7V- b . 6 4 ««« BteftStSfctfx^K-. 8 6 Ji^BjftS 1 OA* 

6 7fcm*^fc2<0j*SBg^. 68fcre«&#66*)ft 3&f. 8 7{iHJScO}g®l~5 tiSiBSt jl-XT* 
[0099]Hl3t3jcfJ:3fc. ®K#ft3tt. *HS [0 1 08] Hi 7iZ^tidtZ. &&t*-X87 

m-6 5(wm?m}m#64£mmziix^i>. zn a. :3®ft8 i*fro*ffia>£«*8 3**ur«i 
tcj^t. «i^«c2-ci!JiLfciaah A -x^aBg 20 m&xvmm&mzti. ~<xm&8 i*>jjjtsj:v 

^£«ttfcrrS.Ifc*^S. 8«Sfc2tt. fl- ai*S0»ffl^lll»^y^82^^]R»)aJ3n<:3g?8 

a^6 70tS@Tmgtt6 6fcffit$*lX^S. - 9*>BHfcSR3ilX»*. ZZT. ffixSLfciofc. 

:hJcioT. t8^ft2TS^Lfc^bi-XOJ13& HSS<^©l~5tCi5figt A -X{ij1.Jg*s«*-CgE 

[oioo] *m&0W!mi. -Mtm^mmmseiz ies i*»b**-8 5 t«oi~2mmgs«o»Ev^ 

[0101] (HJS^@6) Hl4tt*5Ka<^lifcO £ t 3r< fflA.ttT hZt WmfcXb 

w&6\zxh^ta.-xuzrtvmmzt>h. hi 30 a. 

4fct$Wt. la~lett«ti7V-K 6 9fcffi&#$- [ 0 1 0 9 ] *ftfctf)JBISIi. SHOBB l~5<0fflg 

Stt»7V-h (0Utt*gti7V-Mbi:lc) £3£ b J L-X£fflUS£fcfcLfct><D'C;fc9. fflSb^-X 

-XOj^XW-Ma~le£:£J£S5*r6 9-C3£i£*- [0110] <HMS<9Jg!89 ) Hi 8«#»«D§tfg3Stf) 

4£fcfcJ:oT. l*»7>fyCiiSLTiSgb J .-X )^®9fc:J:SSS«ISSrS^ffiHT*S. HlSfcB 

s-aiTs^ii^T&s. wc. ioiw*v?wm8mmwBLr-x. 102 

10102] j&Mwma* 8&tx.-xt:m.m ixmr-x. 1 0 3 aaswaitssg?. 1 04«ac 

u mmt&Emt?.-xmt:imT\s-h*mtrt-& -dcsmmi. losttAcmstn-K. 106. 

3S£SWr«^rS£i:fcLrt:t>«0-C* l 3. a^LfcX 107{^US^»g!Bl~5fc:J:SSaSb J .-X-C&S. 

mxmimiLXifflm£%&t^ottmiiii-h. 40 [ 0 1 1 1 ] hi stc^-f^^sfcfcvvttt. ac- 

[0103] ($m<mm7 ) m 1 5&*m&m&) d c^mss 1 0 a tmm&z wmmzitxmtt 

^©7tJ:SfflJSb A -xa{Sr*rr«!liEHCJ>&. Hi ItfcfflJgb jl-X1 0 7fc. ^«Jftfcfifeig>rvy w 
5fctiVVt\ la-leJilfe^rW-h. 9a~9e« 1 0 1 fcgftkS-frTJROftJt 

^-ffllfiSrP-h. 70tt»J-H7P-A s 70 fcaSbjL-X106i:^. 3«affl«©S?103tA 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The low-melt point point meltable alloy which fixed the end of a pair of line 
conductors, or a pair of tabular conductors to the insulating plate which has flexible nature, and 
adhered among said a pair of ends of a line conductor or a pair of said tabular conductors, It is 
joined to an insulating plate and has the insulating plate for a cover which has the flexible 
nature which stores a low-melt point point meltable alloy between insulating plates. It is the 
manufacture method of the temperature fuse characterized by welding said insulating plate for 
a cover, and said insulating plate by supersonic vibration in the temperature fuse of said 
insulating plate and said insulating plates for a cover in which either is formed with 
thermoplastics at least. 

[Claim 2] Thermoplastics ABS resin, SAN resin, Pori San John resin, polycarbonate resin, The 
manufacture method of the temperature fuse according to claim 1 characterized by being what 
makes the main ingredients noryl, vinylchloride resin, polyethylene resin, polyester resin, 
polypropylene resin, polyamide resin, PPS resin, PORIASE tar, fluororesin, or Pori Ester. 
[Claim 3] [ either an insulating plate and the insulating plate for a cover ] ABS resin, SAN resin, 
Pori San John resin, polycarbonate resin, Noryl, vinylchloride resin, polyethylene resin, 
polyester resin, With polypropylene resin, polyamide resin, PPS resin, PORIASE tar, 
fluororesin, and the thermoplastics that makes either of Pori Ester the main ingredients, it is 
formed and [ another side ] The manufacture method of a temperature fuse according to claim 
1 that alumina or magnesia is characterized by forming the glass, the silicon oxide, or boron 
oxide of the main ingredients for the ceramics, the silicon oxide, or boron oxide of the main 
ingredients with the ceramics of the main ingredients. 

[Claim 4] The manufacture method of the temperature fuse according to claim 1 which is made 
to carry out friction vibration of said insulating plate for a cover, and said insulating plate by 
supersonic vibration, and is characterized by welding and fixing by frictional heat where a 
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projection is prepared in the insulating plate for a cover, or an insulating plate. 
[Claim 5] The end of a pair of line conductors or a pair of tabular conductors is arranged on an 
insulating plate. The manufacture method of the temperature fuse according to claim 1 
characterized by making said a pair of line conductors, or said a pair of tabular conductors 
energize, and making said a pair of line conductors or said a pair of tabular conductors, and 
said insulating plate weld by generation of heat. 

[Claim 6] The low-melt point point meltable alloy which adhered among a pair of ends of a line 
conductor or a pair of tabular conductors, It is the temperature fuse equipped with the 
insulating plate which has flexible nature so that said low-melt point point meltable alloy may 
be covered, and the insulating plate for a cover which has flexible nature. The temperature 
fuse characterized by preparing the welding part of said insulating plate or the insulating plate 
for a cover which welded said insulating plate for a cover, and said insulating plate by 
supersonic vibration while constituting either from thermoplastics at least. 
[Claim 7] The temperature fuse according to claim 6 characterized by being Jx2.5<=V when 
volume of the space formed between the insulating plate and the insulating plate for a cover is 
set to V and volume of a low-melt point point meltable alloy is set to J. 
[Claim 8] the time of setting to Z opening thickness surrounded by the insulating plate and the 
insulating plate for a cover, and setting thickness of a low-melt point point meltable alloy to M - 
0.02mm<=M<=Z<= - the temperature fuse according to claim 6 which comes out and is 
characterized by a certain thing 0.8mm. 

[Claim 9] The temperature fuse according to claim 6 characterized by the thing of an insulating 
plate and the insulating plate for a cover for which either was ******(ed) at least. 
[Claim 10] the temperature fuse according to claim 6 characterized by considering it as the 
form which cut off a part of end of a pair of tabular conductors, or considering it as the partial 
bending wooden-clogs form of a pair of line dynamic bodies. 

[Claim 1 1] A pair of tabular conductors or a pair of line conductors are temperature fuses 
according to claim 6 characterized by forming nickel metal, Fe metal, Cu metal, or nickel alloy 
as a base material. 

[Claim 12] A pair of tabular conductors are temperature fuses according to claim 6 
characterized by having used as the base material the metal or the alloy which makes Fe, 
nickel, or Cu the main ingredients, and carrying out film formation of surface a part or the 
surface whole of said base material with the alloy which mixed any one sort or these of Cu, Bi, 
Sn, In, and Pb. 

[Claim 13] A pair of line conductors or a pair of tabular conductors are temperature fuses 
according to claim 6 characterized by having 0.5-50-micrometer surface coarseness. 
[Claim 14] Have a main part of a battery, and the temperature fuse which detects the heat 
generated from this main part of a battery, and [ said temperature fuse ] The low-melt point 
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point meltable alloy which adhered among a pair of ends of a line conductor or a pair of tabular 
conductors, It is the temperature fuse equipped with the insulating plate which has flexible 
nature so that said low-melt point point meltable alloy may be covered, and the insulating plate 
for a cover which has flexible nature. The battery which prepares the welding part of said 
insulating plate or the insulating plate for a cover which welded said insulating plate for a 
cover, and said insulating plate by supersonic vibration while constituting either from 
thermoplastics at least, and is characterized by things. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the battery using the temperature fuse used, 
for example for a battery or power supply apparatus, its manufacture method, and this 
temperature fuse, in order to prevent the apparatus breakage by ******. 
[0002] 

[Description of the Prior Art] Development of a rechargeable battery usable progress of the 
technical development of a rechargeable battery is remarkable, and small as a battery 
especially used for apparatus, such as a cellular phone, PHS, and a notebook computer, at 
one charge for a long time and utilization are performed in recent years. Like the nickel-Cd 
battery, the nickel-H battery, and Li ion battery, development and utilization progress, it is 
smaller and, specifically, the rechargeable battery of durability is developed. 
[0003] However, it is small, and the more it becomes the battery of durability, the more the 
danger of a battery damaging or exploding by generation of heat accompanying the rapid 
electric discharge by the short circuit of + pole of a battery and - pole etc. increases. Then, in 
order to secure the safety of a rechargeable battery, the temperature fuse disconnected by 
generation of heat at the time of a short circuit will be used. Generally as this temperature fuse, 
what uses a low-melt point point meltable alloy is used. Contact this low-melt point point 
meltable alloy into the portion in a battery or power supply apparatus which may generate heat 
through an insulating layer, and it is attached. Before a battery or power supply apparatus 
generating heat and reaching a dangerous temperature level, a low-melt point point meltable 
alloy is made to blow out, electric discharge of a battery or the charge to a battery is 
intercepted, and unusual generation of heat of a battery is prevented, and heat destruction of 
power supply apparatus is prevented. 

[0004] Drawing 21 is the composition figure showing an example of the conventional 
temperature fuse which uses a low-melt point point meltable alloy. In drawing 21 , 71 , the 
temperature fuse element a ceramic insulation case and whose 77, as for 72, a lead, 73, and 
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74 are low-melt point point meltable alloys as for polymer resin insulation adhesives, 75, and 
76, and 78 are flux. A low-melt point point meltable alloy is used for the conventional 
temperature fuse as a temperature fuse element 77, it has the lead child 71 and 72, and is 
having structure sealed leaving space in a case by the ceramic insulation case 75, 76 and the 
polymer resin insulation adhesives 73, and 74. It is made sealing structure in order to keep the 
low-melt point point meltable alloy 77 from leaking outside, even when a temperature fuse 
operates. The manufacture method welds the low-melt point point meltable alloy 77 to the 
leads 71 and 72. Flux 78 is applied to the surface of the low-melt point point meltable alloy 77, 
and the thing of the structure which obturated the tubular ceramic insulation case 75 and 76 
right through, and obturated both ends by the 2 liquid hardening type epoxy resin (polymer 
resin insulation adhesives) 74 and 74 is used. 
[0005] 

[Problem to be solved by the invention] However, although a battery and power supply 
apparatus also had many requests of a miniaturization and thin-shape-izing and a 
miniaturization, thin-shape-izing, and flexible grant were demanded also from the temperature 
fuse with the miniaturization of an electric device in recent years, with the above-mentioned 
conventional temperature fuse, it had the following problems. 

[0006] To the miniaturization of the required accessories accompanying the miniaturization of a 
battery and power supply apparatus, and thin-shape-izing, and thin-shape-izing, with the 
conventional tubular ceramic insulation case 75 and the temperature fuse which uses 76, in 
order that there may be no flexible nature, a limit is in correspondence. 
[0007] When a temperature fuse operates to the miniaturization of the required accessories 
accompanying the miniaturization of a battery and power supply apparatus, and thin-shape- 
izing, and thin-shape-izing with the conventional tubular ceramic insulation case 75 and the 
temperature fuse which uses 76, it is difficult to maintain required case intensity and to make a 
case thin at 1mm or less. 

[0008] When making terminal connection by welding by the lead 71 and use of 72, positioning 
of a welding point is difficult. 

[0009] By the temperature fuse part, the battery, and power supply apparatus using this 
temperature fuse, its manufacture method, and it, it is required that it should have flexible 
nature, a case should be as thin as 1mm, and positioning of a welding point should be easy. 
[0010] This invention has flexible nature, and its case is as thin as 1mm, and it aims at offering 
the manufacture method that positioning of a welding point can manufacture an easy 
temperature fuse easily. 
[0011] 

[Means for solving problem] In order to solve this technical problem [ the manufacture method 
of the temperature fuse of this invention ] The low-melt point point meltable alloy which fixed 
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the end of a pair of line conductors, or a pair of tabular conductors to the insulating plate which 
has flexible nature, and adhered among said a pair of ends of a line conductor or a pair of said 
tabular conductors, It is joined to an insulating plate and has the insulating plate for a cover 
which has the flexible nature which stores a low-melt point point meltable alloy between 
insulating plates. In the temperature fuse of said insulating plate and said insulating plates for 
a cover in which either at least is formed with thermoplastics, said insulating plate for a cover 
and said insulating plate are welded by supersonic vibration. 

[0012] Thereby, it has flexible nature, and a case is as thin as 1mm and the manufacture 
method of a temperature fuse that positioning of a welding point can manufacture an easy 
temperature fuse easily is acquired. 

[0013] Moreover, the low-melt point point meltable alloy with which the temperature fuse of this 
invention adhered among a pair of ends of a line conductor or a pair of tabular conductors, It is 
the temperature fuse equipped with the insulating plate which has flexible nature so that said 
low-melt point point meltable alloy may be covered, and the insulating plate for a cover which 
has flexible nature. The welding part of said insulating plate or the insulating plate for a cover 
which welded said insulating plate for a cover and said insulating plate by supersonic vibration 
while constituting either from thermoplastics at least is prepared. 

[0014] Thereby, it has flexible nature and a case can obtain 1mm and a thin temperature fuse. . 
[0015] 

[Mode for carrying out the invention] The low-melt point point meltable alloy which invention of 
this invention according to claim 1 fixed the end of a pair of line conductors, or a pair of tabular 
conductors to the insulating plate which has flexible nature, and adhered among said a pairof 
ends of a line conductor or a pair of said tabular conductors, It is joined to an insulating plate 
and has the insulating plate for a cover which has the flexible nature which stores a low-melt 
point point meltable alloy between insulating plates. In the temperature fuse of said insulating 
plate and said insulating plates for a cover in which either at least is formed with 
thermoplastics Said insulating plate for a cover and said insulating plate are not welded by 
supersonic vibration, and a tubular ceramic insulation case is not used, but it has the operation 
that a main part case is thin-shape-ized. [ in addition, the heat generated for welding since 
friction vibration of the insulating plate for a cover is carried out by supersonic vibration and it 
welds by frictional heat ] Since it can concentrate on the portion welded and can weld by little 
thermal energy, it also has the operation that it can weld before a low-melt point point meltable 
alloy blows out. 

[0016] In invention according to claim 1, invention according to claim 2 [ thermoplastics ] ABS 
resin, SAN resin, Pori San John resin, polycarbonate resin, Noryl, vinylchloride resin, 
polyethylene resin, polyester resin, Polypropylene resin, polyamide resin, PPS resin, 
PORIASE tar, fluororesin, or Pori Ester is not made into the main ingredients, and a tubular 
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ceramic insulation case is not used, but it has the operation that a main part case is thin- 
shape-ized. [ in addition, the heat generated for welding since friction vibration of the insulating 
plate for a cover is carried out by supersonic vibration and it welds by frictional heat ] Since it 
can concentrate on the portion welded and can weld by little thermal energy, it also has the 
operation that it can weld before a low-melt point point meltable alloy blows out. 
[0017] In invention according to claim 1, invention according to claim 3 [ either an insulating 
plate and the insulating plate for a cover ] ABS resin, SAN resin, Pori San John resin, 
polycarbonate resin, Noryl, vinylchloride resin, polyethylene resin, polyester resin, With 
polypropylene resin, polyamide resin, PPS resin, PORIASE tar, fluororesin, and the 
thermoplastics that makes either of Pori Ester the main ingredients, it is formed and [ another 
side ] [ alumina or magnesia ] when the glass, the silicon oxide, or boron oxide of the main 
ingredients is formed with the ceramics of the main ingredients and the ceramics, the silicon 
oxide, or boron oxide of the main ingredients uses ceramics Since heat conduction is better 
than a plastic, it has a thin shape and a heat response has the operation which becomes good. 

[0018] Invention according to claim 4 is in the state which prepared the projection in the 
insulating plate for a cover, or the insulating plate in invention according to claim 1. Since carry 
out friction vibration of said insulating plate for a cover, and said insulating plate by supersonic 
vibration, it welds and fixes by frictional heat, a projection works as an energy director and 
supersonic vibration concentrates here Since frictional heat can concentrate on this projection 
portion and it can weld by little thermal energy, it has the operation that it can weld before a 
low-melt point point meltable alloy blows out. 

[0019] Invention according to claim 5 arranges the end of a pair of line conductors, or a pair of 
tabular conductors in invention according to claim 1 on the insulating plate which has flexible 
nature. Said a pair of line conductors or said a pair of tabular conductors can be made to be 
able to energize, said a pair of line conductors or said a pair of tabular conductors, and said 
insulating plate can be made to be able to weld by generation of heat, and an insulating plate, 
said a pair of line conductors, or said a pair of tabular conductors can be joined easily. 
[0020] The low-melt point point meltable alloy with which invention according to claim 6 
adhered among a pair of ends of a line conductor or a pair of tabular conductors, It is the 
temperature fuse equipped with the insulating plate which has flexible nature so that said low- 
melt point point meltable alloy may be covered, and the insulating plate for a cover which has 
flexible nature. Even if there are few said insulating plates or insulating plates for a cover, while 
constituting either from thermoplastics The welding part which welded said insulating plate for 
a cover and said insulating plate by supersonic vibration is prepared, thereby, it has flexible 
nature and a case can obtain 1mm and a thin temperature fuse. 

[0021] When invention according to claim 7 sets to V volume of the space formed between the 
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insulating plate and the insulating plate for a cover in invention according to claim 6 and 
volume of a low-melt point point meltable alloy is set to J, It supposes that it is Jx2.5<=V and 
has the operation of preventing the leak of a low-melt point point meltable alloy at the time of 
operation of a temperature fuse. 

[0022] When invention according to claim 8 sets to Z opening thickness surrounded by the 
insulating plate and the insulating plate for a cover in invention according to claim 6 and 
thickness of a low-melt point point meltable alloy is set to M, 0.02mm <= M<=Z<=0.8mm, it 
comes out and is considered as a certain thing, and when a low-melt point point meltable alloy 
blows out, it has the operation that a required opening is taken in a lengthwise direction. 
[0023] Invention according to claim 9 has in a description the operation of an insulating plate 
and the insulating plate for a cover that either is ******(ed) at least and the opening within a 
main part case can be secured easily, in invention of a description at Claim 6. 
[0024] in invention according to claim 6, invention according to claim 10 considers it as the 
form which cut off a part of end of a pair of tabular conductors, or considers it as the partial 
bending wooden-clogs form of a pair of line dynamic bodies, and has the operation that the 
external-proof stress nature of a terminal improves according to frictional force. 
[0025] In invention according to claim 6, a pair of tabular conductors or a pair of line 
conductors are formed considering nickel metal, Fe metal, Cu metal, or nickel alloy as a base 
material, and invention according to claim 1 1 has the operation which can simplify welding to a 
battery and power supply apparatus. 

[0026] In invention according to claim 6, invention according to claim 12 [ a pair of tabular 
conductors ] The metal or the alloy which makes Fe, nickel, or Cu the main ingredients is used 
as a base material. Film formation of surface a part or the surface whole of said base material 
is carried out with the alloy which mixed any one sort or these of Cu, Bi, Sn, In, and Pb, and it 
has the operation that the solder wettability of a pair of line conductors or a pair of tabular 
conductors can be raised. 

[0027] In invention according to claim 6, a pair of line conductors or a pair of tabular 
conductors have 0.5-50-micrometer surface coarseness, and invention according to claim 13 
has the operation of heightening frictional force. 

[0028] Invention according to claim 14 is equipped with the main part of a battery, and the 
temperature fuse which detects the heat generated from this main part of a battery, and [ said 
temperature fuse ] The low-melt point point meltable alloy which adhered among a pair of ends 
of a line conductor or a pair of tabular conductors, It is the temperature fuse equipped with the 
insulating plate which has flexible nature so that said low-melt point point meltable alloy may 
be covered, and the insulating plate for a cover which has flexible nature. Even if there are few 
said insulating plates or insulating plates for a cover, while constituting either from 
thermoplastics It is the battery which prepares the welding part which welded said insulating 
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plate for a cover, and said insulating plate by supersonic vibration, and even if the portion 
which wants to detect generation of heat is about 1-2mm, it has the operation that storage is 
possible. 

[0029] The form of operation of this invention is hereafter explained using drawing 1 - drawing 
20. 

[0030] (Form 1 of operation) drawing 1 shows the temperature fuse by the form 1 of operation 
of this invention - it is a fracture figure in part, in drawing 1 -- 1 - an insulating plate, 2, and 3 - 
- as for the end of the line conductor 2, 6, and 6a, as for a pair of insulating plates for closure, 
and 7, the endmost part of the line conductor 2 and 5 are [ flux and 9 ] the insulating plates for 
a cover a low-melt point point meltable alloy and 8 a pair of line conductors, and 4. 
[0031] The end 5 of the line conductor 2 is in the state where it was inserted between the 
insulating plate 1 and the insulating plate 6 for closure, and was sealed, and the low-melt point 
point meltable alloy 7 is welded to the endmost part 4 of the line conductor 2. Processing with 
the same said of another line conductor 3 is made. The low-melt point point meltable alloy 7 is 
arranged in the closed space formed with the insulating plate 1, a pair of insulating plates 6 for 
closure, and 6a and the insulating plate 9 for a cover, and flux 8 is applied. 
[0032] [ the insulating plate 1 , the insulating plate 6 for closure, 6a, and the insulating plate 9 
for a cover ] ABS resin, SAN resin, Pori San John resin, polycarbonate resin, It can form with 
noryl, vinylchloride resin, polyethylene resin, polyester resin, polypropylene resin, polyamide 
resin, PPS resin, PORIASE tar, fluororesin, and the thermoplastics that makes either of Pori 
Ester the main ingredients. The line conductor 2 and 3 can be formed with nickel metal, 
42nickel alloy, Cu metal that coated Sn, or Fe metal which coated Cu and coated Sn further. 
The endmost part 4 of the line conductor 2 can coat and form the alloy which mixed any one of 
Sn, Cu, Bi, In, and the Pb(s), or two sorts or more, in order to weld easily the low-melt point 
point meltable alloy 7 (the endmost part of the line conductor 3 is also the same). Generally as 
a low-melt point point meltable alloy 7, what made the main ingredients alloys, such as Sn, In, 
Bi, Pb, and Cd, is known. A prototype was built this time with the alloy which mixed Sn, In, Bi, 
and Pb which do not contain Cd which is deleterious material. Flux 8 uses what helps to carry 
out form change spherically, when the low-melt point point meltable alloy 7 reaches the melting 
point. 

[0033] In addition, the structure same also as a tabular conductor is acquired in the line 
conductor 2 and 3. drawing 2 shows the temperature fuse which uses a tabular conductor -- it 
is a fracture figure in part. As for the end of the tabular conductor 11, 15, and 1 5a, as for the 
insulating plate for closure, and 16, in drawing 2 , the endmost part of the tabular conductor 1 1 
and 14 are [ flux and 18 ] the insulating plates for a cover a low-melt point point meltable alloy 
and 17 1 1 , the tabular conductor of 1 pair [12], and 13. In drawing 2 , the tabular conductor 
1 1 and 12 can be manufactured structurally as well as also in material the line conductor 2 and 
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3. 

[0034] Next, the manufacture method of a temperature fuse is explained using drawing 3 . 
drawing 3 (A) - (E) shows the manufacturing process of the temperature fuse of drawing 1 -- it 
is a fracture figure in part. Drawing 3 (A) In - (E), an insulating plate, 20, and 21 19 Line 
conductor, 22 and 23 -- as for a low-melt point point meltable alloy and 29, the line conductor 

20, the endmost part of 21 , 26, and 27 are [ a slash part and 31 ] the insulating plates for a 
cover flux and 30 the insulating plate for closure, and 28 the line conductor 20, the end of 21, 
24, and 25. 

[0035] First, as shown in drawing 3 (A), the line conductor 20, the end 22 of 21 , and 23 are 
arranged on the insulating plate 19 formed with the insulating plate formation process. Next, as 
shown in drawing 3 (B), the line conductor 20, the endmost part 24 of 21 , and where 25 is 
exposed, the insulating plate 26 for closure and 27 are arranged and welded [ an end 22 and / 
of 23 ] (closure fixed process). As self-generation of heat carried out in the method of 
performing by contacting **** heated as the method of welding near the softening temperature 
temperature of the insulating plate 19 and the insulating plate 26 for closure, and the 
thermoplastics currently used for 27, and an end 22 and 23 Although there is also the method 
of making the line conductor 20 and 21 energize and welding the insulating plate 26 for closure 
and the portion which made the insulating plate 19 carry out pressurization contact of 27 by 
resistance generation of heat of a line conductor In the form of this operation, the insulating 
plate 19 is made to carry out pressurization contact of the insulating plate 26 for closure, and 
27, friction vibration is carried out by supersonic vibration, and it is welding by frictional heat. 
By welding, the line conductor 20, the end 22 of 21, and 23 are sealed by the insulating plate 
19, the insulating plate 26 for closure, and 27. Here, when seal is inadequate, you may seal 
completely using adhesives. 

[0036] Next, as shown in drawing 3 (C), the low-melt point point meltable alloy 28 is welded to 
the line conductor 20, the endmost part 24 of 21 , and 25 (low-melt point point meltable alloy 
adherence process). As the method of welding, the line conductor 20, the endmost part 24 of 

21 , and 25 are heated to a temperature higher than the melting point of the low-melt point point 
meltable alloy 28, and the low-melt point point meltable alloy 28 is contacted, and is 
performed. Next, flux 29 is applied to the surroundings of the welded low-melt point point 
meltable alloy 28 as shown in drawing 3 (D). Finally, the insulating plate 31 for a cover is 
arranged as shown in drawing 3 (E), and it welds [ slash ] so that the space (opening) which 
stores a low-melt point point meltable alloy between the insulating plate 19, the insulating plate 
26 for closure, and 27 and the insulating plate 31 for a cover may be formed 30 (space 
formation process). Welding can be performed by the method of contacting **** heated as 
mentioned above. However, since the low-melt point point meltable alloy 28 is in the above- 
mentioned space this time, welding using an ultrasonic wave is desirable. Horn of the form 
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which can pressurize the slash part 30 is specifically prepared, it pressurizes from the 
insulating plate 31 for a cover, friction vibration of the part which is equivalent to the slash part 
30 of the insulating plate 31 for a cover with supersonic vibration is carried out, and it welds by 
frictional heat. According to this method, since it can concentrate on the portion welded and 
can weld by little thermal energy, the heat to generate can be welded before the low-melt point 
point meltable alloy 28 blows out. Moreover, you may prepare a projection in the portion 
equivalent to the slash part 30 of the insulating plate 31 for a cover as an energy director so 
that supersonic vibration may concentrate. This is shown in drawing 16 . 
[0037] Drawing 16 (a) is the perspective view showing an energy director, and drawing 16 (b) 
is the A section sectional view of drawing 16 (a). In drawing 1 6 , 79 is an energy director and 
80 is the projection part. 

[0038] In addition, although the form of this operation is the different welding method, when 
welding by the method of contacting ****, it can produce by heating the slash part 30, cooling 
the low-melt point point meltable alloy 28. The cooling method has the line conductor 20, the 
method of cooling through 21, and the method of cooling through the insulating plate 19 and 
the insulating plate 31 for a cover. 

[0039] According to the form of this operation, as mentioned above [ a temperature fuse ] The 
insulating plate 1 and 1 0, A pair of line conductors 2, the end 5 of 3 or a pair of tabular 
conductors 11, the insulating plate 6 for closure that carried out closure fixation the insulating 
plate 1 and 10 where a pair of line conductors 2, the endmost part 4 of 3 or a pair of tabular 
conductors 11, and the endmost part 13 of 12 are exposed for the end 14 of 12, 6a, 15, and 
15a, The low-melt point point meltable alloy 7 and 16 which adhered between a pair of line 
conductors 2, and the endmost part 4 of 3, or among a pair of the tabular conductors 1 1 and 
the endmost parts 13 of 12, It is joined to the insulating plate 1,10 and the insulating plate 6 
for closure, 6a, 15, and 15a. Since it was made to consist of the low-melt point point meltable 
alloy 7, the insulating plate 9 for a cover in which the space which stores 16 was formed, and 
18, between the insulating plate 1, 10 and the insulating plate 6 for closure, 6a, 15, and 15a It 
becomes unnecessary to use a tubular ceramic insulation case, and the main part case of a 
temperature fuse can be thin-shape-ized. 

[0040] [ the insulating plate 1,10, the insulating plate 6 for closure, 6a, 15, 15a, the insulating 
plate 9 for a cover, and 18 ] [ moreover, ] ABS resin, SAN resin, Pori San John resin, 
polycarbonate resin, Noryl, vinylchloride resin, polyethylene resin, polyester resin, Since it was 
made to be formed with polypropylene resin, polyamide resin, PPS resin, PORIASE tar, 
fluororesin, and the thermoplastics that makes either of Pori Ester the main ingredients, the 
main part case of a temperature fuse can be made flexible by the thermoplasticity of each 
resin. 

[0041] Furthermore, since the line conductor 2 and 3 can be formed with nickel metal, Fe 
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metal, Cu metal, or its alloy, attachment to the battery of a temperature fuse, power supply 
apparatus, etc. can be easily performed through the line conductor 2 and 3. 
[0042] [ the endmost part 4 of the line conductor 2 ] in order [ furthermore, ] to weld easily the 
low-melt point point meltable alloy 7 The line conductor 2 and the solder wettability of the 
surface of 3 can be raised by that (the endmost part of the line conductor 3 is also the same) 
which can coat and form the alloy which mixed any one sort or these of Sn, Cu, Bi, In, and Pb. 
[0043] in addition, as the insulating plate 1 , the material of 10 or the insulating plate 9 for a 
cover, and a material of 18 Alumina or magnesia which is a good material of heat conduction 
uses the ceramics of the main ingredients. [ the insulating plate 6 for closure, 6a, 15, and the 
insulating plate of others containing 15a ] by using said thermoplastics or an epoxy resin 
Rather than a plastic, it becomes possible for heat conduction to contact a good case portion 
in a heat source, and a heat response becomes possible quickly to thin-shape-ize similarly, 
moreover, as the insulating plate 1, the material of 10 or the insulating plate 9 for a cover, and 
a material of 18 [ the insulating plate 6 for closure, 6a, 15, and the insulating plate of others 
containing 15a ] by using said thermoplastics or an epoxy resin by a silicon oxide or boron 
oxide using the glass or ceramics of the main ingredients Thin-shape-izing similarly is possible, 
and when the glass ingredient of a silicon oxide and boron oxide contains for the material 
ingredient, since airtightness is better than said alumina or magnesia, it is possible to process 
it thinly. 

[0044] (An example 1, comparative example 1) An example 1, 2, a comparative example 1, 
and the size used in 2 are explained using drawing 4 , drawing 5 , and drawing 7 . Drawing 4 is 
the exploded perspective view of the temperature fuse of drawing 1 , and drawing 5 is a side 
view when disassembling the temperature fuse of drawing 1 . In drawing 4 , a pair of line 
conductors, 35, and 36, 32 is an insulating plate for a cover and a pair of insulating plates for 
closure and 37 set an insulating plate, 33, and 34 for a low-melt point point meltable alloy and 
38 to drawin g 5 . As for a line conductor and 42, 40 is [ a low-melt point point meltable alloy 
and 44 ] the insulating plates for a cover the insulating plate for closure, and 43 an insulating 
plate and 41 . In drawing 4 and drawing 5 , the insulating plate 32 and 40 define a1 and 
lengthwise direction length as b1 , and define thickness for transverse direction length as t1. 
the insulating plate 35 for closure, 36, and 42 - transverse direction length - a2 and 
lengthwise direction length - b2 and thickness - t2, the insulating plate 38 for a cover, and 44 
- transverse direction length a3 and lengthwise direction length - b3 and thickness - 13, the 
low-melt point point meltable alloy 37, and 43 - length - L - The diameter of phi, the line 
conductor 33, 34, and 41 is defined for a diameter in case a section is a circle as K. moreover, 
drawing 7 shows the modification of the temperature fuse of drawing 1 - it is a fracture figure 
in part. In drawing 7 , 50 is a line conductor and 51 is an insulating plate for closure. As shown 
in drawing 7 , length when the line conductor 50 covered on the insulating plate 51 for closure 
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has bent is defined as U. 

[0045] In the example 1, a1=11mm, b1=5mm, t1=0.4mm, a2=2mm, b2=3mm, t2=0.4mm, 
a3=1 1 mm, It is set up with b3=5mm, t3=0.2mm, L= 5mm, phi= 0.5mm, K= 0.5mm, and U= 
2mm, and it is Kx1. 5=0.75 and =(t1+t2)0.4+0.4=0.8mm, and the relation of Kx1.5<= (t1+t2) 
and Kx1.5 <=U is filled. 

[0046] In a comparative example 1, on the other hand, a1=11mm, b1=5mm, t1=0.2mm, 
a2=2mm, b2=3mm, t2=0.2mm, a3=11mm, Although it is set up with b3=5mm, t3=0.2mm, L= 
5mm, phi= 0.5mm, K= 0.5mm, and U= 2mm, and it is Kx1. 5=0.75 and =(t1+t2)0.2+0.2=0.4mm 
and the relation of Kx1 .5 <=U is filled The relation of Kx1 .5 <= (t1+t2) is not filled. 
[0047] In order to evaluate sealing performance about 30 samples each produced on condition 
of the example 1 and the comparative example 1 , the pressure cooker examination was done. 
The test method is as follows. It carried out on conditions with the temperature of 121 degrees 
C, a humidity [ 100% of], and a pressure of 2 atmospheres, and a terminal being shaky or 
separating from what a judgment of an excellent article and inferior goods is made by 
appearance observation, and exterior change is not regarded as **** - as -- an exterior -- what 
is changing clearly is judged to be poor. [ that the content of an excellent article and a 
temperature fuse leaks ] The poor number which occurred after the pressure cooker 
examination in the case of the example 1 was a 100% excellent article in 0, and the poor 
number which occurred in the case of the comparative example 1 was 83% inferior goods 
(17% excellent article) in 25. 

[0048] In the example 2, a1=11mm, b1=5mm, (An example 2, comparative example 2) 
t1=0.5mm, a2=1.5mm, b2=3mm, t2=0.5mm, a3=11mm, b3=5mm, t3=0.2mm, L= 5mm, phi= 
0.5mm, It is set up with K= 0.5mm and U= 1 .5mm, and it is Kx1 .5=0.75 and =(t1 +t2) 
0.5+0.5=1 mm, and the relation of Kx1.5<= (t1+t2) and Kx1.5 <=U is filled. 
[0049] In a comparative example 2, on the other hand, a1=11mm, b1=5mm, t1=0.5mm, 
a2=0.5mm, b2=3mm, t2=0.5mm, a3=11mm, Although it is set up with b3=5mm, t3=0.2mm, L= 
5mm, phi= 0.5mm, K= 0.5mm, and U= 0.5mm, and it is Kx1 .5=0.75 and =(t1+t2)0.5+0.5=1mm 
and the relation of Kx1 .5 <= (t1+t2) is filled The relation of Kx1 .5 <=U is not filled. 
[0050] In order to evaluate sealing performance about 30 samples each produced on condition 
of the example 2 and the comparative example 2, the pressure cooker examination was done. 
The test method is the same as the case of an example 1 and a comparative example 1 . The 
poor number which occurred after the pressure cooker examination in the case of the example 
2 was a 100% excellent article in 0, and the poor number which occurred in the case of the 
comparative example 2 was 93% inferior goods (7% excellent article) in 28. 
[0051] (An example 3, comparative example 3) Next, the case where transposed to the line . 
conductor 2 as shown in drawing 1 , the tabular conductor 1 1 as show drawing 2 3, and 12, 
and a low-melt point point meltable alloy is made tabular is explained. Drawing 6 is the 
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exploded view of the temperature fuse which consists of a tabular conductor and a tabular low- 
melt point point meltable alloy. As for a tabular conductor and 47, in drawing 6 , 45 is [ a low- 
melt point point meltable alloy and 49 ] the insulating plates for a cover the insulating plate for 
closure, and 48 an insulating plate and 46. As shown in drawing 6 , the width of the lengthwise 
direction of the tabular conductor 46 is defined as E, the thickness is defined as H, the width of 
T and its lengthwise direction is defined as W, and the length is defined for the thickness of the 
low-melt point point meltable alloy 48 as L (not shown about L). drawing 8 shows the 
temperature fuse which used the tabular conductor -- it is a fracture figure in part. As shown in 
drawing 8 , the length of the tabular conductor 52 covered on the insulating plate 53 for closure 
is defined as G. 

[0052] In the example 3, a1=11mm, b1=5mm, t1=0.2mm, a2=2mm, b2=4mm, t2=0.2mm, 
a3=11mm, b3=5mm, t3=0.2mm, L= 5mm, T= 0.2mm, W= 1mm, It is set up with E= 3mm, H= 
0.25mm, and G= 2mm, and it is Hx1 .2=0.3, =(t1+t2)0.4mm, and Ex1 .2=3.6, and each relation 
between Hx1.2<= (t1+t2), Ex1.2 <=b1, Ex1.2 <=b2, and 0.3 mm<=G is filled. 
[0053] In a comparative example 3, on the other hand, a1=11mm, b1=5mm, t1=0.2mm, 
a2=2mm, b2=4mm, t2=0.2mm, a3=11mm, b3=5mm, t3=0.2mm, L= 5mm, T= 0.2mm, W= . 
1mm, Although it is set up with E= 3mm, H= 0.5mm, and G= 2mm, and it is Hx1. 2=0.6, = 
(t1+t2)0.4mm, and Ex1 .2=3.6 and each is filled about the relation between Ex1.2 <=b1, Ex1.2 
<=b2, and 0.3 mm<=G It is not filling about the relation of Hx1 .2 <= (t1+t2). 
[0054] Jn order to evaluate sealing performance about 30 samples each produced on condition 
of the example 3 and the comparative example 3, the pressure cooker examination was done. 
The test method is the same as the case of an example 1 and a comparative example 1 . The 
poor number which occurred after the pressure cooker examination in the case of the example 
3 was a 100% excellent article in 0, and the poor number which occurred in the case of the 
comparative example 3 was 70% inferior goods (30% excellent article) in 21. 
[0055] In the example 4, a1=11mm, b1=5mm, (An example 4, comparative example 4) 
t1=0.2mm, a2=2mm, b2=4mm, t2=0.2mm, a3=11mm, b3=5mm, t3=0.2mm, L= 5mm, T= 
0.2mm, It is set up with W= 1mm, E= 3mm, H= 0.15mm, and G= 2mm. It is Hx-1 .2=0.18, = 
(t1+t2)0.4mm, and Ex1 .2=3.6, and each relation between Hx1.2<= (t1+t2), Ex1.2 <=b1, Ex1.2 
<=b2, and 0.3 mm<=G is filled. 

[0056] In a comparative example 4, on the other hand, a1=11mm, b1=5mm, t1=0.2mm, 
a2=2mm, b2=3mm, t2=0.2mm, a3=11mm, b3=5mm, t3=0.2mm, L= 5mm, T= 0.2mm, W= 
1mm, Although it is set up with E= 3mm, H= 0.15mm, and G= 2mm, and it is Hx1 .2=0.18, = 
(t1+t2)0.4mm, and Ex1 .2=3.6 and each is filled about the relation between Hx1.2<= (t1+t2), 
Ex1 .2 <=b1 , and 0.3 mm<=G It is not filling about the relation of Ex1 .2 <=b2. 
[0057] The pressure cooker examination was done about 30 samples each produced on 
condition of the example 4 and the comparative example 4. The test method is the same as 
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the case of an example 1 and a comparative example 1 . 

[0058] The poor number which occurred after the pressure cooker examination in the case of 
the example 4 was a 100% excellent article in 0, and the poor number which occurred in the 
case of the comparative example 4 was 40% inferior goods (60% excellent article) in 12. 
[0059] In the example 5, a1=11mm, b1=5mm, (An example 5, comparative example 5) 
t1=0.2mm, a2=0.5mm, b2=4mm, t2=0.2mm, a3=11mm, b3=5mm, t3=0.2mm, L= 5mm, T= 
0.2mm, It is set up with W=. 1mm, E= 3mm, H= 0.1mm, and G= 0.5mm. It is Hx1 .2=0.12, = 
(t1+t2)0.4mm, and Ex1. 2=3.6, and each relation between Hx1.2<= (t1+t2), Ex1.2 <=b1, Ex1.2 
<=b2, and 0.3 mm<=G is filled. 

[0060] In a comparative example 5, on the other hand, a1=11mm, b1=5mm, t1=0.2mm, 
a2=0.2mm, b2=4mm, t2=0.2mm, a3=11mm, b3=5mm, t3=0.2mm, L= 5mm, T= 0.2mm, W= 
1mm, Although it is set up with E= 3mm, H= 0.1mm, and G= 0.2mm, and it is Hx1.2=0.12, = 
(t1+t2)0.4mm, and Ex1 .2=3.6 and each is filled about the relation between Hx1.2<= (t1+t2), 
Ex1 .2 <=b1 , and Ex1 .2 <=b2 It is not filling about the relation of 0.3 mm<=G. 
[0061] The pressure cooker examination was done about 30 samples each produced on 
condition of the example 5 and the comparative example 5. The test method is the same as 
the case of an example 1 and a comparative example 1. 

[0062] The poor number which occurred after the pressure cooker examination in the case of 
the example 5 was a 100% excellent article in 0, and the poor number which occurred in the 
case of the comparative example 5 was 97% inferior goods (3% excellent article) in 29. 
[0063] (An example 6, comparative example 6) Drawing 9 (A), (B), and (C) are the exploded 
views showing the temperature fuse by the form 1 of operation of this invention. As for an 
insulating plate, 55, and 56, in drawing 9 , the insulating plate for a cover and 58 are openings 
(space) the insulating plate for closure, and 57 54. In d rawing 9 , the volume of the opening 
(portion shown by the horizontal line) 58 surrounded by the insulating plate 54, the insulating 
plate 55 for closure, and 56 and the insulating plate 57 for a cover V, The volume of the low- 
melt point point meltable alloy which defines the length of X and a lengthwise direction as Y, 
defines thickness as Z, and is arranged inside the opening 58 in the length of the transverse 
direction is defined as J, and thickness is defined as M (not shown about J). 
[0064] In the example 6, a1=11mm, b1=5mm, t1=0.2mm, a2=2mm, b2=Y=1.56mm, t2=Z = 
0.5mm a 3= 11mm, It is set up with b3=5mm, t3=0.2mm, L= 5mm, W= 1mm, E= 1mm, H= 
0.15mm, G= 2mm, V= 4.4mm3, X= 7mm, J= 0.8mm3, and M= 0.2mm, and it is Jx2.5=2 and 
the conditions of Jx2.5 <=V are satisfied. 

[0065] In a comparative example 6, on the other hand, a1=11mm, b1=5mm, t1=0.2mm, 
a2=2mm, b2=Y=1.6mm, t2=Z = 0.2mm a 3= 11mm, It is set up with b3=5mm, t3=0.2mm, L= 
5mm, W= 1mm, E= 1mm, H= 0.15mm, G= 2mm, V= 1.8mm3, X= 7mm, J= 0.8mm3, and M= 
0.2mm, and it is Jx2.5=2 and the conditions of Jx2.5 <=V are not satisfied. 
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[0066] The blowout examination was done about 30 samples each produced on condition of 
the example 6 and the comparative example 6. A test method connects the electrode of a 
sample to a flow checker, it raises the temperature of atmosphere so that the whole sample 
may **** at a 1 -degree C rate in 1 minute, it makes temperature when a flow is lost blowout 
temperature, judges that by which the blowout temperature went into the average value of **2 
degrees C to be an excellent article, and judges except [ its ] to be inferior goods. The poor 
number which occurred after the blowout examination in the case of the example 6 was a 
100% excellent article in 0, and the poor number which occurred in the case of the 
comparative example 6 was 10% inferior goods (90% excellent article) in 3. 
[0067] The sample of the example 6 is made as an experiment in [ size ] 0.02 
mm<=M<=Z<=0.8. When M was 0.02mm or less, by being too thin, production of a low-melt 
point point meltable alloy and handling became difficult, and were not able to build a prototype. 
Moreover, since the thickness of a product is set to about 1 .5mm when Z is 0.8mm or more, 
there is no difference in any way with the product which uses the tubular ceramics which are 
the conventional construction methods. When the thickness of the sample of an example 6 
was measured, it is 0.5-1 .0mm and was able to set as a temperature fuse 87 of the battery of 
drawing 17 mentioned later. 

[0068] In the example 7, a1=11mm, b1=5mm, (An example 7, comparative example 7) 
t1=0.2mm, a2=2mm, b2=Y=3.2mm, t2=Z = 0.2mm, a3=1 1mm, b3=5mm, t3=0.2mm, L= 5mm, 
W= 1mm, It is set up with E= 1mm, H= 0.15mm, G= 2mm, V= 3.6mm3, X= 7mm, J= 0.4mm3, 
and M= 0.1mm, and it is Jx2.5=1 and the conditions of Jx2.5 <=V are satisfied. 
[0069] In a comparative example 7, like the case of a comparative example 6, on the other 
hand, a1=11mm, b1=5mm, t1=0.2mm, a2=2mm, b2=Y = 1.6mm, t2=Z = 0.2mm a 3= 11mm b 
3= 5mm t 3= 0.2mm, It is set up with L= 5mm, W= 1mm, E= 1mm, H= 0.15mm, G= 2mm, V= 
1 .8mm3, X= 7mm, J= 0.8mm3, and M= 0.2mm, and it is Jx2.5=2 and the conditions of Jx2.5 
<=V are not satisfied. 

[0070] The blowout examination was done about 30 samples each produced on condition of 
the example 7 and the comparative example 7. The test method is the same as the case of an 
example 6 and a comparative example 6. The poor number which occurred after the blowout 
examination in the case of the example 7 was a 100% excellent article in 0, and the poor 
number which occurred in the case of the comparative example 7 was 10% inferior goods 
(90% excellent article) in 3. 

[0071] The sample of the example 7 is made as an experiment in [ size ] 0.02 
mm<=M<=Z<=0.8. When M was 0.02mm or less, by being too thin, production of a low-melt 
point point meltable alloy and handling became difficult, and were not able to build a prototype. 
Moreover, since the thickness of a product is set to about 1 .5mm when Z is 0.8mm or more, 
there is no difference in any way with the product which uses the tubular ceramics which are 
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the conventional construction methods. When the thickness of the sample of an example 7 
was measured, it is 0.5-1 .0mm and was able to set as a temperature fuse 87 of the battery of 
drawing 17 mentioned later. 

[0072] It can say hanging up over below about the form of this operation so that the above 
thing may show. 

[0073] The insulating plate for closure as for which the form of this operation carried out 
closure fixation of the end of an insulating plate, a pair of line conductors, or a pair of tabular 
conductors on the insulating plate in the first place where the endmost part of a pair of line 
conductors or a pair of tabular conductors is exposed, The low-melt point point meltable alloy 
which adhered among a pair of endmost parts of a line conductor or a pair of tabular 
conductors, By being joined to an insulating plate and the insulating plate for closure, and 
having composition which has the insulating plate for a cover in which the space which stores 
a low-melt point point meltable alloy between an insulating plate and the insulating plate for 
closure was formed A tubular ceramic insulation case is not used but it has the operation that a 
main part case is thin-shape-ized. 

[0074] To the second, an insulating plate and the insulating plate for a cover at least [ either ] 
The glass, the silicon oxide, or boron oxide of the main ingredients is formed [ alumina or 
magnesia ] for the ceramics, the silicon oxide, or boron oxide of the main ingredients with the 
ceramics of the main ingredients. It has the operation that the assembly of a main part case 
can perform other insulating plates easily by heat adhesion by using thermoplastic material. 
Moreover, by using ceramics, since heat conduction is better than a plastic, it has a thin shape 
and a heat response has the operation which becomes good. 

[0075] To the third, of an insulating plate, the insulating plate for closure, and the insulating 
plates for a cover, at least [ either ] ABS resin, SAN resin, Pori San John resin, polycarbonate 
resin, Noryl, vinylchloride resin, polyethylene resin, polyester resin, It has the operation that a 
main part case becomes flexible by thermoplasticity, by being formed with polypropylene resin, 
polyamide resin, PPS resin, PORIASE tar, fluororesin, and the thermoplastics that makes 
either of Pori Ester the main ingredients. 

[0076] In the fourth, a pair of line conductors or a pair of tabular conductors have the operation 
that welding to a battery and power supply apparatus is simplified, by forming nickel metal, Fe 
metal, Cu metal, or nickel alloy as a base material. 

[0077] To the fifth, [ a pair of line conductors, or a pair of tabular conductors ] By carrying out 
film formation of any one sort or these of nickel, Cu, Bi, Sn, In, and Pb with the mixed alloy in 
surface a part or the surface whole of a base material by using as a base material the metal or 
the alloy which makes Fe, nickel, or Cu the main ingredients It has the operation that the 
solder wettability of a pair of line conductors or a pair of tabular conductors improves. 
[0078] When the diameter and length of t2 and a line conductor are set [ the thickness of an 
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insulating plate ] to K and U for the thickness of t1 and the insulating plate for closure the sixth, 
Kx1 .5 <= (t1 +t2) - and by making it the relation used as Kx1 .5 <=U, it has the operation that 
terminal intensity when a temperature fuse operates is secured. 

[0079] When width of t2 and b2, and a tabular conductor, thickness, and length are set [ the 
thickness of an insulating plate, and the length of a lengthwise direction ] to E, H, and G for the 
thickness of t1 and b1 , and the insulating plate for closure, and the length of a lengthwise 
direction the seventh, It has the operation that terminal intensity when a temperature fuse 
operates is secured, by making it the relation which are Hx1.2<= (t1+t2), Ex1.2 <=b1, and 
Ex1 .2 <=b2, and is set to G>=0.3mm. 

[0080] When volume of the space formed in the eighth between the insulating plate and the 
insulating plate for closure, and the insulating plate for a cover is set to V and volume of a low- 
melt point point meltable alloy is set to J, By making it the relation used as Jx2.5 <=V, it has 
the operation that the leak of a low-melt point point meltable alloy does not arise at the time of 
operation of a temperature fuse. 

[0081] When thickness of space is set to Z and thickness of a low-melt point point meltable 
alloy is set [ ninth ] to M, when a low-melt point point meltable alloy blows out, it has the 
operation that a required opening is taken in a lengthwise direction, by making it the relation 
used as 0.02 mm<=M<=Z<=0.8mm. 

[0082] It has the operation that the external-proof stress nature of a terminal improves, by 
bending the end of a pair of line conductors in the form of the combination of the shape of a U 
character, the shape of an S character or the shape of a U character, and the shape of an S 
character, and processing it into the tenth in the same side. 

[0083] The closure fixed process which carries out closure fixation of the end of the insulating 
plate formation process which forms an insulating plate in the eleventh, a pair of line 
conductors, or a pair of tabular conductors on the insulating plate for closure at an insulating 
plate where the endmost part of a pair of line conductors or a pair of tabular conductors is 
exposed, The low-melt point point meltable alloy adherence process which adheres a low-melt 
point point meltable alloy among a pair of endmost parts of a line conductor or a pair of tabular 
conductors, By having the space formation process which forms the space which joins the 
insulating plate for a cover to an insulating plate and the insulating plate for closure, and stores 
a low-melt point point meltable alloy between an insulating plate and the insulating plate for 
closure, and the insulating plate for a cover It has the operation that a temperature fuse is 
manufactured easily. 

[0084] (Form 2 of operation) drawing 10 shows the temperature fuse by the form 2 of operation 
of this invention - it is a fracture figure in part. 

[0085] In drawing 10 , 1 is an insulating plate and 59 is the crevice of the insulating plate 1 . By 
having formed such a crevice 59, an example 6 and the opening V of the volume of 7 are 
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easily securable. Although the crevice was prepared in the insulating plate this time, you may 
prepare a crevice by carrying out reducing work of the insulating plate side for a cover. 
[0086] The form of this operation is made into the thing of an insulating plate and the insulating 
plate for a cover for which either is ******( e d) at least, and the opening within a main part case 
can be secured easily, and it has the operation of being made to a thin shape. 
[0087] (Form 3 of operation) drawing 1 1 shows the temperature fuse by the form 3 of operation 
of this invention - it is a fracture figure in part. 

[0088] As for a line conductor and 6, in drawing 11 , 1 is [ a low-melt point point meltable alloy 
and 60 ] the endmost parts of the line conductor 2 the insulating plate for closure, and 7 an 
insulating plate, 2, and 3. As shown in drawing 1 1 , the endmost part 60 of the line conductor 2 
is having structure which crushed in the shape of a field and was processed in the same field 
as the field inside the insulating plate 1 (the endmost part of the line conductor 3 is also the 
same). It becomes difficult to escape from the closed portion, when it pulls to the line 
conductor 2 and 3 from the outside and stress is added to them by this. Furthermore, since 
welding of the low-melt point point meltable alloy 7 is performed in a field-like portion, welding 
positioning becomes easy. 

[0089] In addition, it becomes difficult to escape from the closed portion, when it was in the 
state which maintained sealing performance, and it pulls to the line conductor 2 and 3 from the 
outside and stress is added to them because the line conductor 2 and the surface coarseness 
of the portion contacted and closed by 3 by the insulating plate 1 and the insulating plate 6 for 
closure shall be 0.5 micrometer - 50 micrometers. In the following cases, since sealing may 
become oh, bite air when sealing on the insulating plate 1 and the insulating plate 6 for 
closure, and inadequate, if there is no difference in tensile strength and 50 micrometers is 
exceeded as compared with the case where there is ** as for nothing about the surface, it is 
not more desirable as a temperature fuse than as 0.5 micrometer of surface coarseness. 
[0090] It supposes the form of this operation that the end of a pair of line conductors is crushed 
in the shape of a field, and is processed in the same side, and has the operation that the 
external-proof stress nature of a terminal improves. 

[0091] Moreover, a pair of line conductors or a pair of tabular conductors have the operation 
that the external-proof stress nature of a terminal improves, by the surface coarseness of the 
portion contacted and closed by an insulating plate and the insulating plate for closure being 
50 micrometers or less at 0.5 micrometers or more. 

[0092] (Form 4 of operation) drawin g 12 shows the temperature fuse by the form 4 of operation 
of this invention -- it is a fracture figure in part. 

[0093] in drawing 12 - 10 - an insulating plate, 1 1 , and 12 - as for the insulating plate for 
closure, and 16, the endmost part of the tabular conductor 1 1 and 14 are [ a hole part, 62, and 
63 ] notch **** a low-melt point point meltable alloy and 61 the end of the tabular conductor 11, 
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and 15 a tabular conductor and 13. As shown in drawing 12 , puncturing processing or notch 
****** of the end 14 of the tabular conductor 1 1 is carried out like the hole part 61 or notch **** 
62, and 63 (the tabular conductor 12 is also the same). It becomes difficult to escape from the 
closed portion, when it pulls to the tabular conductor 1 1 and 12 from the outside and stress is 
added to them by this. Moreover, the heat applied when welding the low-melt point point 
meltable alloy 16 becomes difficult to escape from the endmost part 13 of the tabular 
conductor 1 1 through an end 14, and the heat balance of welding becomes good. 
[0094] [ the tabular conductor 1 1 and the surface coarseness of the portion contacted and 
closed by 12 by the insulating plate 10 and the insulating plate 15 for closure / in addition, the 
thing set to 0.5 micrometer - 50 micrometers ] It becomes difficult to escape from the portion 
which was in the state which maintained sealing performance, and was closed when it pulled 
to the tabular conductor 1 1 and 12 from the outside and stress was added to them, the case of 
the following [ 0.5 micrometer of surface coarseness ] - the surface - oh, as compared with 
the case where there is ** as for nothing Since sealing may become bite air and inadequate . 
when sealing on the insulating plate 10 and the insulating plate 15 for closure if there is no 
difference in tensile strength and 50 micrometers is exceeded, it is not desirable as a 
temperature fuse. 

[0095] It supposes the form of this operation that the form which cut off a part of end of a pair 
of tabular conductors, or the form bent in part is processed, and has the operation that the 
external-proof stress nature of a terminal improves. 

[0096] Moreover, a pair of line conductors or a pair of tabular conductors have the operation 
that the external-proof stress nature of a terminal improves, by the surface coarseness of the 
portion contacted and closed by an insulating plate and the insulating plate for closure being 
50 micrometers or less at 0.5 micrometers or more. 

[0097] (Form 5 of operation) drawing 13 shows the temperature fuse by the form 5 of operation 
of this invention - it is a fracture figure in part. 

[0098] in drawin g 13 -- 1 - an insulating plate, 2, and 3 - a tubular conductor and 67 are the 
external terminals of the line conductor 2, and, as for 68, the insulating plate for a cover and 64 
are [ a tabular conductor and 65 / the external terminal of the line conductor 3, and 66 ] tubular 
[ a line conductor and 9 ] - it is the hole terminal area of a conductor 66. 
[0099] As shown in drawing 13 , the line conductor 3 is welded to the tabular conductor 64 in 
the position of the external terminal 65. By this, the external terminal of the temperature fuse 
manufactured with the line conductor 2 can be made tabular, moreover, the line conductor 2 is 
tubular in the position of the external terminal 67 - it is stuck to the conductor 66 by pressure. 
By this, the external terminal of the temperature fuse manufactured with the line conductor 2 
can be used as a tubular pressure terminal. 

[0100] It supposes the form of this operation that a tabular conductor or a tubular conductor is 
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fixed to the other end of a pair of line conductors, and positioning of welding has the operation 
that it is simplified or connection with a lead is made with a bundle etc. 
[0101] (Form 6 of operation) Drawing 14 is the composition figure showing the temperature 
fuse part by the form 6 of operation of this invention. In drawing 14 , 1a-1e is a connection 
member which connects an insulating plate and the insulating plate (for example, the insulating 
plate 1b and 1c) with which 69 adjoins. As shown in drawing 14 , a temperature fuse can be 
continuously assembled with one line by connecting insulating plate 1a-1e of a temperature 
fuse by the connection member 69. 

[0102] It supposes the form of this operation that it has two or more temperature fuses, and 
between adjoining temperature fuses is connected by the connection member which connects 
an insulating plate, and has the operation that a product assembly becomes possible at the 
continuous process. 

[0103] (Form 7 of operation) Drawing 15 is the composition figure showing the temperature 
fuse part by the form 7 of operation of this invention. In drawing. 15 , 1a-1e is a terminal area to 
connect an insulating plate and 9a-9e to the insulating plate for a cover, and for the vertical 
board of a lead frame 70, 70a, and 70b connect [ as for 70 ] a temperature fuse to a lead frame 
70, as for a lead frame, 70A, and 70B. 

[0104] connecting a temperature fuse using the terminal area 70a of a lead frame, and 70b 
( drawing 15 respectively five pieces), as shown in drawing 15 - some - a temperature fuse 
can be continuously assembled with performing tens of batch assembly or one line. 
[0105] The form of this operation has the lead frame which formed two or more tabular terminal 
areas inside for the temperature fuse with plurality, presupposes that each temperature fuse is 
adhered to each terminal area, and has the operation that a product assembly becomes 
possible at the continuous process. 

[0106] (Form 8 of operation) Drawing 17 is the perspective view in which opening a lid wide 
and showing the battery by the form 8 of operation of this invention. 

[0107] In drawing 17 , a rechargeable battery and 82 81 The input and the electric circuit pack 
for output control of the rechargeable battery 81 , A case for 83 to protect the conductor for 
wiring and for 84 protect the rechargeable battery 81, The terminal for outputting and inputting 
a cover for 85 protecting the rechargeable battery 81 and its circumference circuit and 86 to 
the exterior from the input of the rechargeable battery 81 and the electric circuit for output 
control and 87 are the temperature fuses by the form 1-5 of operation. 
[0108] As shown in drawing 17 , it connects electrically and mechanically through a conductor 
83 from the electrode of rechargeable battery 81 main part, and the temperature fuse 87 is 
connected to the terminal 89 taken out from the input of the rechargeable battery 81 , and the 
electric circuit pack 82 for output control in series. Here, since an outside can produce thinly 
the temperature fuse by the form 1-5 of operation with tabular as mentioned above, it can store 
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in the about 1-2mm narrow crevice between rechargeable battery 81 main parts and covers 85 
which are the portion which wants to detect generation of heat. Moreover, since the 
temperature fuse by the form 1-5 of operation can be designed so that the insulator area of a 
table and the reverse side may become equal though it is tabular, it can be assembled, without 
distinguishing the front reverse side in the case of an assembly. 
[0109] It supposes the form of this operation that the temperature fuse of the form 1-5 of 
operation is used, and has the operation that a temperature fuse is connected easily. 
[0110] (Form 9 of operation) Drawing 1 8 is the perspective view showing the power supply 
apparatus by the form 9 of operation of this invention. In drawing 18 , a pack battery 
connection combination power supply case and 102 are the temperature fuses [ according / a 
power supply case and 103 / to the electrode terminal for charge / according / AC power cord, 
106, and 107 / to the form 1-5 of operation in 105 ] according [ 104 ] to an AC-DC conversion 
circuit part 101. 

[01 1 1] The temperature fuse 107 which was made to contact or contain in the AC-DC 
conversion circuit part 104, and was attached to it in the power supply apparatus shown in 
drawing 18 , The temperature fuse 106 which was contacted in the pack battery connection 
combination power supply case 101 nearest to a pack battery, and was attached is electrically 
connected between the electrode terminal 103 for charge, and the AC-DC conversion circuit 
part 104. Here, since an outside can produce the temperature fuse 106 and 107 thinly with 
tabular, it can store in the about 1-2mm narrow crevice between the portions which want to 
detect the temperature by unusual generation of heat. Moreover, since the temperature fuse 
106 and 107 can be designed so that the insulator area of a table and the reverse side may 
become equal though it is tabular, it is possible to assemble without distinguishing the front 
reverse side in the case of an assembly. 

[01 12] It supposes the form of this operation that the temperature fuse of the form 1-5 of 
operation is used, and has the operation that a temperature fuse is connected easily. 
[01 13] (Form 10 of operation) dr awi ng 19 shows the temperature fuse by the form 10 of 
operation of this invention -- it is a fracture figure in part. As for a pair of line conductors, and 
93, in drawing 19 , 91 is [ a low-melt point point meltable alloy and 95 ] the insulating plates for 
a cover the insulating plate for closure, and 94 an insulating plate and 92. 
[01 14] In the temperature fuse shown in drawing 19 , a pair of line conductors 92 are arranged 
in parallel on the insulating plate 91 , and a pair of parallel line conductors 92 are sealed with 
the insulating plate 91 and the insulating plate 93 for closure by the same construction method 
as an example 1. Next, the low-melt point point meltable alloy 94 is welded between a pair of 
line conductors 92 on the insulating plate 91. Flux is applied to the surroundings of the low- 
melt point point meltable alloy 94, and the insulating plate 95 for a cover stops the low-melt 
point point meltable alloy 94 and its circumference space. The construction method is the 
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same as that of an example 1 . 

[01 15] As shown in drawing 19 , a lead will be equal to one way by arranging a pair of line 
conductors 92 in parallel. The flexibility which arranges a temperature fuse by this into the 
portion which wants to detect generation of heat improves. For example, it becomes possible 
to attach without bending wiring on a printed circuit board. 

[0116] (Form 1 1 of operation) drawing 20 shows the temperature fuse by the form 1 1 of 
operation of this invention - it is a fracture figure in part. As for a pair of tabular conductors, 
and 98, in drawing 20 , 96 is [ the insulating plate for closure and 100 ] the insulating plates for 
a cover a low-melt point point meltable alloy and 99 an insulating plate and 97. 
[01 17] In the temperature fuse shown in drawing 20 , a pair of tabular conductors 97 are 
arranged in parallel on the insulating plate 96, and a pair of parallel tabular conductors 97 are 
sealed with the insulating plate 96 and the insulating plate 99 for closure by the same 
construction method as an example 1. Next, the low-melt point point meltable alloy 98 is 
welded between a pair of tabular conductors 97 on the insulating plate 96. Flux is applied to 
the surroundings of the low-melt point point meltable alloy 98, and the insulating plate 100 for a 
cover stops the low-melt point point meltable alloy 98 and its circumference space. The 
construction method is the same as that of an example 1 . 

[0118] As shown in drawing 20 , a lead will be equal to one way by arranging a pair of tabular 
conductors 97 in parallel. The flexibility which arranges a temperature fuse by this into the 
portion which wants to detect generation of heat improves. For example, it becomes easy to 
arrange a main part case inside the coil wire which generates heat like a power transformer. 
[0119] 

[Effect of the Invention] [ according to the manufacture method of the temperature fuse of this 
invention according to claim 1 ] as mentioned above The low-melt point point meltable alloy 
which fixed the end of a pair of line conductors, or a pair of tabular conductors to the insulating 
plate which has flexible nature, and adhered among said a pair of ends of a line conductor or a 
pair of said tabular conductors, It is joined to an insulating plate and has the insulating plate for 
a cover which has the flexible nature which stores a low-melt point point meltable alloy 
between insulating plates. In the temperature fuse of said insulating plate and said insulating 
plates for a cover in which either at least is formed with thermoplastics It is not necessary to 
use a tubular ceramic insulation case, and the advantageous effect that the main part case of 
a temperature fuse can be thin-shape-ized is acquired by welding said insulating plate for a 
cover, and said insulating plate by supersonic vibration. In addition, since friction vibration of 
the insulating plate for a cover is carried out by supersonic vibration and it welds by frictional 
heat, the heat generated for welding is concentrated on the portion welded, and before a low- 
melt point point meltable alloy blows out, it can weld, and the advantageous effect that 
manufacturing of a temperature fuse becomes easy is also acquired. 
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[0120] According to invention of this invention according to claim 2, in the manufacture method 
of a temperature fuse according to claim 1 [ thermoplastics ] ABS resin, SAN resin, Pori San 
John resin, polycarbonate resin, By making noryl, vinylchloride resin, polyethylene resin, 
polyester resin, polypropylene resin, polyamide resin, PPS resin, PORIASE tar, fluororesin, or 
Pori Ester into the main ingredients A tubular ceramic insulation case is not used but the 
advantageous effect that the main part case of a temperature fuse can be thin-shape-ized is 
acquired. [ in addition, the heat generated for welding since friction vibration of the insulating 
plate for a cover is carried out by supersonic vibration and it welds by frictional heat ] Since it 
can concentrate on the portion welded and can weld by little thermal energy, the advantageous 
effect that it can weld before a low-melt point point meltable alloy blows out is acquired. 
[0121] According to invention of this invention according to claim 3, in the manufacture method 
of a temperature fuse according to claim 1 [ either an insulating plate and the insulating plate 
for a cover] ABS resin, SAN resin, Pori San John resin, polycarbonate resin, Noryl, 
vinylchloride resin, polyethylene resin, polyester resin, With polypropylene resin, polyamide 
resin, PPS resin, PORIASE tar, fluororesin, and the thermoplastics that makes either of Pori 
Ester the main ingredients, it is formed and [ another side ] [ alumina or magnesia ] by forming 
the glass, the silicon oxide, or boron oxide of the main ingredients for the ceramics, the silicon 
oxide, or boron oxide of the main ingredients with the ceramics of the main ingredients It has a 
thin shape and the advantageous effect that a heat response can obtain a good temperature 
fuse is acquired. 

[0122] [ according to invention of this invention according to claim 4 ] in the manufacture 
method of a temperature fuse according to claim 1 where a projection is prepared in the 
insulating plate for a cover, or an insulating plate Since a projection works as an energy 
director and supersonic vibration concentrates here by carrying out friction vibration of said 
insulating plate for a cover, and said insulating plate by supersonic vibration, and welding and 
fixing by frictional heat Since frictional heat can concentrate on this projection portion and it 
can weld by less thermal energy, the advantageous effect that it can perform more certainly 
welding before a low-melt point point meltable alloy blows out is acquired. 
[0123] According to invention of this invention according to claim 5, it sets to invention 
according to claim 1 . The end of a pair of line conductors or a pair of tabular conductors is 
arranged on the insulating plate which has flexible nature. Said a pair of line conductors or said 
a pair of tabular conductors can be made to be able to energize, said a pair of line conductors 
or said a pair of tabular conductors, and said insulating plate can be made to be able to weld 
by generation of heat, and an insulating plate, said a pair of line conductors, or said a pair of 
tabular conductors can be joined easily. 

[0124] The low-melt point point meltable alloy which adhered among a pair of ends of a line 
conductor or a pair of tabular conductors according to invention of this invention according to 
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claim 6, It is the temperature fuse equipped with the insulating plate which has flexible nature 
so that said low-melt point point meltable alloy may be covered, and the insulating plate for a 
cover which has flexible nature. Even if there are few said insulating plates or insulating plates 
for a cover, while constituting either from thermoplastics By preparing the welding part which 
welded said insulating plate for a cover, and said insulating plate by supersonic vibration, it has 
flexible nature and the advantageous effect that the main part case of a temperature fuse can 
be thin-shape-ized is acquired. 

[0125] When according to invention according to claim 7 volume of the space formed between 
the insulating plate and the insulating plate for a cover is set to V in invention according to 
claim 6 and volume of a low-melt point point meltable alloy is set to J, Since the leak of a low- 
melt point point meltable alloy can be prevented by being referred to as Jx2.5 <=V at the time 
of operation of a temperature fuse, the advantageous effect that inferior goods can be made 
into zero is acquired. 

[0126] When according to invention according to claim 8 opening thickness surrounded by the 
insulating plate and the insulating plate for a cover is set to Z in invention according to claim 6 
and thickness of a low-melt point point meltable alloy is set to M, Since a required opening;can 
take to a lengthwise direction when a low-melt point point meltable alloy blows out by being 
referred to as 0.02 mm<=M<=Z<=0.8mm, it can tell 1mm or less that thickness makes it thin, 
and the advantageous effect that miniaturization of a pack battery and thin shape-ization can 
be attained is acquired. 

[0127] In invention according to claim 6, by [ of an insulating plate and the insulating plate for a 
cover ] ******(ing) either at least, the opening within a main part case can be secured easily, 
and, according to invention according to claim 9, the advantageous effect of being made to a 
thin shape is acquired. 

[0128] according to invention according to claim 10, in invention according to claim 6, the 
advantageous effect that the external-proof stress nature of a terminal improves is acquired by 
considering it as the form which cut off a part of end of a pair of tabular conductors, or 
considering it as the partial bending wooden-clogs form of a pair of line dynamic bodies. 
[0129] According to invention according to claim 1 1, in invention according to claim 6, the 
advantageous effect that welding to a battery and power supply apparatus can be simplified is 
acquired by forming nickel metal, Fe metal, Cu metal, or nickel alloy for a pair of tabular 
conductors, or a pair of line conductors as a base material. 

[0130] In invention according to claim 6, invention according to claim 12 [ a pair of tabular 
conductors ] By using as a base material the metal or the alloy which makes Fe, nickel, or Cu 
the main ingredients, and carrying out film formation of surface a part or the surface whole of 
said base material with the alloy which mixed any one sort or these of Cu, Bi, Sn, In, and Pb 
The solder wettability of a pair of line conductors or a pair of tabular conductors can be raised, 
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and the advantageous effect that soldering of a pair of tabular conductors is easy-ized is 
acquired. 

[0131] When invention according to claim 13 makes a pair of line conductors, or a pair of 
tabular conductors 0.5-50-micrometer surface coarseness in invention according to claim 6, 
frictional force is heightened, and the advantageous effect that the pair external stress nature 
of a terminal can be raised certainly is acquired. 

[0132] According to invention according to claim 14, have a main part of a battery, and the 
temperature fuse which detects the heat generated from this main part of a battery, and [ said 
temperature fuse ] The low-melt point point meltable alloy which adhered among a pair of ends 
of a line conductor or a pair of tabular conductors, It is the temperature fuse equipped with the 
insulating plate which has flexible nature so that said low-melt point point meltable alloy may 
be covered, and the insulating plate for a cover which has flexible nature. Even if there are few 
said insulating plates or insulating plates for a cover, while constituting either from 
thermoplastics Since an outside can produce thinly with tabular by considering it as the battery 
which prepares the welding part which welded said insulating plate for a cover, and said 
insulating plate by supersonic vibration The advantageous effect that storage in the about 1- 
2mm narrow crevice between the main parts of a rechargeable battery and covers which are 
the portion which wants to detect generation of heat is possible is acquired. 



[Brief Description of the Drawings] 

[Drawing 1] the temperature fuse by the form 1 of operation of this invention is shown - a part 
-- a fracture figure 

[Drawing 2] the temperature fuse which uses a tabular conductor is shown a part -- a 
fracture figure 

[ Drawing 3] (A) the manufacturing process of the temperature fuse of drawin g 1 is shown - a 
part ~ a fracture figure 

(B) the manufacturing process of the temperature fuse of drawing 1 is shown - a part -- a 
fracture figure 

(C) the manufacturing process of the temperature fuse of drawing 1 is shown - a part - a 
fracture figure 

(D) the manufacturing process of the temperature fuse of drawing 1 is shown - a part - a 
fracture figure 

(E) the manufacturing process of the temperature fuse of drawing 1 is shown - a part - a 
fracture figure 

[Drawing 4] The exploded perspective view of the temperature fuse of drawing 1 
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[Drawing 5] The side view when disassembling the temperature fuse of drawing 1 

[ Drawing 6 ] The exploded view of the temperature fuse which consists of a tabular conductor 

and a tabular low-melt point point meltable alloy 

[ Drawing 7] the modification of the temperature fuse of drawing 1 is shown - a part - a 
fracture figure 

[Drawing 8] the temperature fuse using a tabular conductor is shown - a part - a fracture 
figure 

[ Drawin g 9] (A) The exploded view showing the temperature fuse by the form 1 of operation of 
this invention 

(B) The exploded view showing the temperature fuse by the form 1 of operation of this 
invention 

(C) The exploded view showing the temperature fuse by the form 1 of operation of this 
invention 

[ Drawing 10] the temperature fuse by the form 2 of operation of this invention is shown a part 
a fracture figure 

[ Drawing 11] the temperature fuse by the form 3 of operation of this invention is shown -- a part 

- a fracture figure 

[Drawing 12] the temperature fuse by the form 4 of operation of this invention is shown - a part 

- a fracture figure 

[ Drawing 13 ] the temperature fuse by the form 5 of operation of this invention is shown a part 
a fracture figure 

[ Drawing 14] The composition figure showing the temperature fuse part by the form 6 of 
operation of this invention 

[D rawi ng 15] The composition figure showing the temperature fuse part by the form 7 of 
operation of this invention 

[ Drawing 16 ] (a) The perspective view showing an energy director 
The A section sectional view of (b) and (a) 

[ Drawing 17] The perspective view in which opening a lid wide and showing the battery by the 
form 8 of operation of this invention 

[Dra wing 18] The perspective view showing the power supply apparatus by the form 9 of 
operation of this invention 

[Drawing 19] the temperature fuse by the form 10 of operation of this invention is shown - a 
part - a fracture figure 

[ Drawing 20] the temperature fuse by the form 1 1 of operation of this invention is shown - a 
part - a fracture figure 

[ Drawing 21] The composition figure showing an example of the conventional temperature fuse 
which uses a low-melt point point meltable alloy 
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[Explanations of letters or numerals] 

1, 10, 19, 32, 40, 45, 54, 91, 96 Insulating plate 

2, 3, 20, 21, 33, 34, 41, 50, 92 Line conductor 

4, 13, 24, 25, 60 Endmost part 

5, 14, 22,23,61,62, 63 End 

6, 6a, 15, 15a, 26, 27, 35, 36 Insulating plate for closure 

7, 16, 28, 37, 43, 48, 94, 98 Low-melt point point meltable alloy 

8, 17, 29, 39 Flux 

9, 18, 31, 38, 44, 49, 57, 95 Insulating plate for a cover 
1 1 , 1 2, 46, 52, 64, 97 Tabular conductor 

30 Slash Part 

42, 47, 51, 53, 55, 56, 93, 99 Insulating plate for closure 

58 Opening (Space) 

59 Crevice 
61 Hole Part 
62, 63 Notch **** 

65, 67 External terminal 
66 Tubular Conductor 

68 Hole Terminal Area 

69 Connection Member 

70 Lead Frame 

79 Energy Director 

80 Projection Part 

81 Rechargeable Battery 

82 Input and Electric Circuit Pack for Output Control 

83 Conductor 

84 Case 

85 Cover 

86, 89 Terminal 

87, 106, 107 Temperature fuse 
88 Welding Portion 

90 Low-melt Point Point Meltable Alloy Section 

100 Insulating Plate for Cover 

101 Pack Battery Connection Combination Power Supply Case 

102 Power Supply Case 

103 Electrode Terminal for. Charge 

104 AC-DC Conversion Circuit Part 
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[ Drawing 131 
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[ Drawing 5] 
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[ Drawing 6] 
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[ Dr awing 14] 




[ Drawing 16] 
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[ Drawing 91 



http://dossierl .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fdossier 1 .i... 1 0/1 0/2006 



IP, 2002-237240, A [FULL CONTENTS] 



(A) 




(B) 



58 £®<owm 



(C) 



-90 



M 



[Drawing 15] 



Page 33 of 46 



http://dossierl .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl .i... 10/1 0/2006 



JP, 2002-237240, A [FULL CONTENTS] 



Page 34 of 46 



0 



Q 



,70b 



9a- 



9b- 



9c 



70B 



O 



9d- 



la 



,70a 



lb 



70 



Id 



70A 



o 



o 



le 



[Drawing 21] 
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[Drawing 10 ] 




[ Drawing 11] 
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[ Drawing 12] 




[Dr awing 19] 
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[ Drawing 20 ] 
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[Drawing 18] 
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[Written Amendment] 

[Filing Date] Heisei 14(2002) May 20 (2002. 5.20) 
[Amendment 1] 

[Document to be Amended] Description 
[ltem(s) to be Amended] Claims 
[Method of Amendment] Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1] While using the insulating plate for closure for the insulating plate which has flexible 
nature for a pair of line conductors, or a pair of tabular conductors, respectively and fixing to it 
so that an endmost part may be exposed <U> low-melt point point meltable alloy adheres 
among said a pair of ends of a line conductor or a pair of said tabular conductors. The 
insulating plate for a cover is joined to said insulating plate so that the opening which stores 
said low-melt point point meltable alloy may be formed. [ are the manufacture method of a 
****** fuse, and / the thickness of said opening ] when thickness of Z and said low-melt point 
point meltable alloy is set to M The manufacture method of the temperature fuse which welded 
said insulating plate for a cover, and said insulating plate by supersonic vibration so that it 
might be set to 0.02 mm<M<=Z<0.8mm, and moreover constituted said insulating plate, said 
insulating plate for closure, and said insulating plate for a cover from thermoplastics, 
respectively. 

[Claim 2] Thermoplastics ABS resin, SAN resin, Pori San John resin, polycarbonate resin, The 



http://dossierl.ipdl.ncipi.goj 10/10/2006 



JP, 2002-237240, A [FULL CONTENTS] 



Page 39 of 46 



according to claim 6 formed considering nickel metal, Fe metal, Cu metal, or nickel alloy as a 
base material. 

[Claim 12] A pair of tabular conductors are the temperature fuses according to claim 6 which 
used as the base material the metal or the alloy which makes Fe, nickel, or Cu the main 
ingredients, and carried out film formation of surface a part or the surface whole of said base 
material with the alloy which mixed any one sort or these of Cu, Bi, Sn, In, and Pb. 
[Claim 13] A pair of line conductors or a pair of tabular conductors are temperature fuses 
according to claim 6 which have 0.5-50-micrometer surface coarseness. 
[Claim 14] Have a main part of a battery, and the temperature fuse which detects the heat 
generated from this main part of a battery, and [ said temperature fuse ] An insulating plate 
and the insulating plate for closure to which said insulating plate is joined, A pair of line 
conductors or a pair of tabular conductors which were prepared so that it might be fixed 
between said insulating plate and said insulating plate for closure and an endmost part might 
be exposed, The low-melt point point meltable alloy which adhered among said a pair of ends 
of a line conductor or a pair of tabular conductors, It has the insulating plate for a cover 
prepared so that the opening which stores said low-melt point point meltable alloy while being 
prepared on said insulating plate might be formed. The welding part which welded said V 
insulating plate for a cover and said insulating plate by supersonic vibration is prepared. The 
battery which is constituted so that it may be set to 0.02 mm<M<=Z<0.8mm, and moreover 
constitutes said insulating plate, said insulating plate for closure, and said insulating plate for a 
cover from thermoplastics, respectively when thickness of Z and said low-melt point point 
meltable alloy is set to M for the thickness of said opening. 
[Amendment 2] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 001 1 
[Method of Amendment] Change 
[Proposed Amendment] 
[0011] 

[Means for solving problem] In order to solve this technical problem [ the manufacture method 
of the temperature fuse of this invention ] While using the insulating plate for closure for the 
insulating plate which has flexible nature for a pair of line conductors,. or a pair of tabular 
conductors, respectively and fixing to it so that an endmost part may be exposed A low-melt 
point point meltable alloy adheres among said a pair of ends of a line conductor or a pair of 
said tabular conductors. It is the manufacture method of the temperature fuse which joined the 
insulating plate for a cover to said insulating plate so that the opening which stores said low- 
melt point point meltable alloy might be formed. Said insulating plate for a cover and said 
insulating plate are welded by supersonic vibration so that it may be set to 0.02 

http://dossierl.ipdl.ncipi.go.jp/cgi^ 10/10/2006 



JP, 2002-237240, A [FULL CONTENTS] 



Page 40 of 46 



mm<M<=Z<0.8mm, when thickness of Z and said low-melt point point meltable alloy is set 
[ thickness / of said opening ] to M. And said insulating plate, said insulating plate for closure, 
and said insulating plate for a cover consist of thermoplastics, respectively. 
[Amendment 3] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 001 3 
[Method of Amendment] Change 
[Proposed Amendment] 

[0013] Moreover, the insulating plate for closure with which, as for the temperature fuse of this 
invention, an insulating plate and said insulating plate are joined, A pair of line conductors or a 
pair of tabular conductors which were prepared so that it might be fixed between said 
insulating plate and said insulating plate for closure and an endmost part might be exposed, 
The low-melt point point meltable alloy which adhered among said a pair of ends of a line 
conductor or a pair of tabular conductors, It has the insulating plate for a cover prepared so 
that the opening which stores said low-melt point point meltable alloy while being prepared on 
said insulating plate might be formed. The welding part which welded said insulating plate for a 
cover and said insulating plate by supersonic vibration is prepared. When thickness of Z and 
said low-melt point point meltable alloy is set to M for the thickness of said opening, it is 
constituted so that it may be set to 0.02 mm<M<=Z<0.8mm ) and, moreover, said insulating 
plate, said insulating plate for closure, and said insulating plate for a cover consist of 
thermoplastics, respectively. 
[Amendment 4] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0015 
[Method of Amendment] Change 
[Proposed Amendment] 
[0015] 

[Mode for carrying out the invention] [ invention ] while invention of this invention according to 
claim 1 uses the insulating plate for closure for the insulating plate which has flexible nature for 
a pair of line conductors, or a pair of tabular conductors, respectively and fixes to it so that an 
endmost part may be exposed A low-melt point point meltable alloy adheres among said a pair 
of ends of a line conductor or a pair of said tabular conductors. It is the manufacture method of 
the temperature fuse which joined the insulating plate for a cover to said insulating plate so 
that the opening which stores said low-melt point point meltable alloy might be formed. Said 
insulating plate for a cover and said insulating plate are welded by supersonic vibration so that 
it may be set to 0.02 mm<M<=Z<0.8mm, when thickness of Z and said low-melt point point 
meltable alloy is set [ thickness / of said opening ] to M. And said insulating plate, said 
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insulating plate for closure, and said insulating plate for a cover are constituted from 
thermoplastics, respectively, and a tubular ceramic insulation case is not used, but it has the 
operation that a main part case is thin-shape-ized. [ in addition, the heat generated for welding 
since friction vibration of the insulating plate for a cover is carried out by supersonic vibration 
and it welds by frictional heat ] Since it can concentrate on the portion welded and can weld by 
little thermal energy, it also has the operation that it can weld before a low-melt point point 
meltable alloy blows out. 
[Amendment 5] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0017 
[Method of Amendment] Change 
[Proposed Amendment] 

[0017] In invention according to claim 1, a pair of line conductors or a pair of tabular 
conductors have 0.5-50-micrometer surface coarseness, and invention according to claim 3 
has the operation of heightening frictional force. 
[Amendment 6] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0020 
[Method of Amendment] Change 
[Proposed Amendment] 

[0020] An insulating plate and the insulating plate for closure to which said insulating plate is 
joined as for invention according to claim 6, A pair of line conductors or a pair of tabular 
conductors which were prepared so that it might be fixed between said insulating plate and 
said insulating plate for closure and an endmost part might be exposed, The low-melt point 
point meltable alloy which adhered among said a pair of ends of a line conductor or a pair of 
tabular conductors, It has the insulating plate for a cover prepared so that the opening which 
stores said low-melt point point meltable alloy while being prepared on said insulating plate 
might be formed. The welding part which welded said insulating plate for a cover and said 
insulating plate by supersonic vibration is prepared. When thickness of Z and said low-melt 
point point meltable alloy is set to M, the thickness of said opening is constituted so that it may 
be set to 0.02 mm<M<=Z<0.8mm. And said insulating plate, said insulating plate for closure, 
and said insulating plate for a cover are constituted from thermoplastics, respectively, thereby, 
it has flexible nature and a case can obtain 1mm and a thin temperature fuse. 
[Amendment 7] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0022 
[Method of Amendment] Change 
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[Proposed Amendment] 

[0022] Invention according to claim 8 decides to have prepared the welding part welded by 
supersonic vibration also between the insulating plate and the insulating plate for closure in 
invention according to claim 6, it has flexible nature, and a case can obtain 1mm and a thin 
temperature fuse. 
[Amendment 8] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0028 
[Method of Amendment] Change 
[Proposed Amendment] 

[0028] Invention according to claim 14 is equipped with the main part of a battery, and the 
temperature fuse which detects the heat generated from this main part of a battery, and [ said 
temperature fuse ] An insulating plate and the insulating plate for closure to which said 
insulating plate is joined, A pair of line conductors or a pair of tabular conductors which were 
prepared so that it might be fixed between said insulating plate and said insulating plate for 
closure and an endmost part might be exposed, The low-melt point point meltable alloy which 
adhered among said a pair of ends of a line conductor or a pair of tabular conductors, It has 
the insulating plate for a cover prepared so that the opening which stores said low-melt point 
point meltable alloy while being prepared on said insulating plate might be formed. The 
welding part which welded said insulating plate for a cover and said insulating plate by 
supersonic vibration is prepared. When thickness of Z and said low-melt point point meltable 
alloy is set to M, the thickness of said opening is constituted so that it may be set to 0.02 
mm<M<=Z<0.8mm. And it is the battery which constitutes said insulating plate, said insulating 
plate for closure, and said insulating plate for a cover from thermoplastics, respectively, and 
even if the portion which wants to detect generation of heat is about 1-2mm, it has the 
operation that storage is possible. 
[Amendment 9] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0067 
[Method of Amendment] Change 
[Proposed Amendment] 

[0067] The sample of the example 6 is made as an experiment in [ size ] 0.02 
mm<M<=Z<0.8mm. When M was 0.02mm or less, by being too thin, production of a low-melt 
point point meltable alloy and handling became difficult, and were not able to build a prototype. 
Moreover, since the thickness of a product is set to about 1 .5mm when Z is 0.8mm or more, 
there is no difference in any way with the product which uses the tubular ceramics which are 
the conventional construction methods. When the thickness of the sample of an example 6 
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was measured, it is 0.5-1 .0mm and was able to set as a temperature fuse 87 of the battery of 
drawing 17 mentioned later. 
[Amendment 10] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0071 
[Method of Amendment] Change 
[Proposed Amendment] 

[0071] The sample of the example 7 is made as an experiment in [ size ] 0.02 
mm <M<=Z<0.8mm. When M was 0.02mm or less, by being too thin, production of a low-melt 
point point meltable alloy and handling became difficult, and were not able to build a prototype. 
Moreover, since the thickness of a product is set to about 1 .5mm when Z is 0.8mm or more, 
there is no difference in any way with the product which uses the tubular ceramics which are 
the conventional construction methods. When the thickness of the sample of an example 7 
was measured, it is 0.5-1 .0mm and was able to set as a temperature fuse 87 of the battery of 
drawing 17 mentioned later. 
[Amendment 11] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0081 
[Method of Amendment] Change 
[Proposed Amendment] 

[0081] When thickness of space is set to Z and thickness of a low-melt point point meltable 
alloy is set [ ninth ] to M, when a low-melt point point meltable alloy blows out, it has the 
operation that a required opening is taken in a lengthwise direction, by making it the relation 
used as 0.02 mm<M<=Z<0.8mm. 
[Amendment 12] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0119 
[Method of Amendment] Change 
[Proposed Amendment] 
[0119] 

[Effect of the Invention] [ according to the manufacture method of the temperature fuse of this 
invention according to claim 1 ] as mentioned above While using the insulating plate for 
closure for the insulating plate which has flexible nature for a pair of line conductors, or a pair 
of tabular conductors, respectively and fixing to it so that an endmost part may be exposed A 
low-melt point point meltable alloy adheres among said a pair of ends of a line conductor or a 
pair of said tabular conductors. It is the manufacture method of the temperature fuse which 
joined the insulating plate for a cover to said insulating plate so that the opening which stores 

http://dossierl.ipdl.ncipi^ 10/10/2006 



JP, 2002-237240, A [FULL CONTENTS] 



Page 44 of 46 



said low-melt point point meltable alloy might be formed. [ the thickness of said opening ] when 
thickness of Z and said low-melt point point meltable alloy is set to M By having welded said 
insulating plate for a cover, and said insulating plate by supersonic vibration, and moreover 
having constituted said insulating plate, said insulating plate for closure, and said insulating 
plate for a cover from thermoplastics, respectively so that it might be set to 0.02 
mm<M<=Z<0.8mm It is not necessary to use a tubular ceramic insulation case, and the 
advantageous effect that the main part case of a temperature fuse can be thin-shape-ized is 
acquired. In addition, since friction vibration of the insulating plate for a cover is carried out by 
supersonic vibration and it welds by frictional heat, the heat generated for welding is 
concentrated on the portion welded, and before a low-melt point point meltable alloy blows out, 
it can weld, and the advantageous effect that manufacturing of a temperature fuse becomes 
easy is also acquired. 
[Amendment 13] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0121 
[Method of Amendment] Change 
[Proposed Amendment] 

[0121] According to invention of this invention according to claim 3, in the manufacture method 
of a temperature fuse according to claim 1 , a pair of line conductors or a pair of tabular . 
conductors have 0.5-50-micrometer surface coarseness, can heighten frictional force, and can 
raise the pair external stress nature of a terminal certainly. 
[Amendment 14] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 01 24 
[Method of Amendment] Change 
[Proposed Amendment] 

[0124] The insulating plate for closure with which said insulating plate is joined to an insulating 
plate according to invention of this invention according to claim 6, A pair of line conductors or a 
pair of tabular conductors which were prepared so that it might be fixed between said 
insulating plate and said insulating plate for closure and an endmost part might be exposed, 
The low-melt point point meltable alloy which adhered among said a pair of ends of a line 
conductor or a pair of tabular conductors, It has the insulating plate for a cover prepared so 
that the opening which stores said low-melt point point meltable alloy while being prepared on 
said insulating plate might be formed. The welding part which welded said insulating plate for a 
cover and said insulating plate by supersonic vibration is prepared. By having been constituted 
so that it might be set to 0.02 mm<M<=Z<0.8mm, when thickness of Z and said low-melt point 
point meltable alloy was set [ thickness / of said opening ] to M, and moreover having 
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manufacture method of the temperature fuse according to claim 1 which is what makes the 
main ingredients noryl, vinylchloride resin, polyethylene resin, polyester resin, polypropylene 
resin, polyamide resin, PPS resin, PORIASE tar, fluororesin, or Pori Ester. 
[Claim 3] A pair of line conductors or a pair of tabular conductors are the manufacture methods 
of a temperature fuse according to claim 1 of having 0.5-50-micrometer surface coarseness. 
[Claim 4] The temperature fuse manufacture method according to claim 1 which is made to 
carry out friction vibration of said insulating plate for a cover, and said insulating plate by 
supersonic vibration, and is welded and fixed by frictional heat where a projection is prepared 
in the insulating plate for a cover, or an insulating plate. 

[Claim 5] The manufacture method of a temperature fuse according to claim 1 of arranging the 
end of a pair of line conductors, or a pair of tabular conductors on an insulating plate, making 
said a pair of line conductors, or said a pair of tabular conductors energizing, and making said 
a pair of line conductors or said a pair of tabular conductors, and said insulating plate welding 
by generation of heat. 

[Claim 6] An insulating plate and the insulating plate for closure to which said insulating plate is 
joined, A pair of line conductors or a pair of tabular conductors which were prepared so that it 
might be fixed between said insulating plate and said insulating plate for closure and an 
endmost part might be exposed, The low-melt point point meltable alloy which adhered among 
said a pair of ends of a line conductor or a pair of tabular conductors, It has the insulating plate 
for a cover prepared so that the opening which stores said low-melt point point meltable alloy 
while being prepared on said insulating plate might be formed. The welding part which welded 
said insulating plate for a cover and said insulating plate by supersonic vibration is prepared. 
When thickness of Z and said low-melt point point meltable alloy is set to M, the thickness of 
said opening is constituted so that it may be set to 0.02 mm<M<=Z<0.8mm. And the 
temperature fuse characterized by constituting said insulating plate, said insulating plate for 
closure, and said insulating plate for a cover from thermoplastics, respectively. 
[Claim 7] The temperature fuse according to claim 6 which is Jx2.5<=V when volume of the 
space formed between the insulating plate and the insulating plate for a cover is set to V and 
volume of a low-melt point point meltable alloy is set to J. 

[Claim 8] The temperature fuse according to claim 6 which prepared the welding part welded 
by supersonic vibration also between the insulating plate and the insulating plate for closure. 
[Claim 9] The temperature fuse of an insulating plate and the insulating plate for a cover 
according to claim 6 which ******(ed) either at least. 

[Claim 10] the temperature fuse according to claim 6 which makes the form which cut off a part 
of end of a pair of tabular conductors, or is made into the partial bending wooden-clogs form of 
a pair of line dynamic bodies. 

[Claim 1 1] A pair of tabular conductors or a pair of line conductors are the temperature fuses 
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constituted said insulating plate, said insulating plate for closure, and said insulating plate for a 
cover from thermoplastics, respectively It has flexible nature and the advantageous effect that 
the main part case of a temperature fuse can be thin-shape-ized is acquired. 
[Amendment 15] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0126 
[Method of Amendment] Change 
[Proposed Amendment] 

[0126] According to invention according to claim 8, in invention according to claim 6, it 
supposes that the welding part welded by supersonic vibration was prepared also between the 
insulating plate and the insulating plate for closure, and has flexible nature, and a case.can 
obtain 1mm and a thin temperature fuse. 
[Amendment 16] 

[Document to be Amended] Description 
[ltem(s) to be Amended] 0132 
[Method of Amendment] Change 
[Proposed Amendment] 

[0132] According to invention according to claim 14, have a main part of a battery, and the 
temperature fuse which detects the heat generated from this main part of a battery, and [ said 
temperature fuse ] An insulating plate and the insulating plate for closure to which said 
insulating plate is joined, A pair of line conductors or a pair of tabular conductors which were 
prepared so that it might be fixed between said insulating plate and said insulating plate for 
closure and an endmost part might be exposed, The low-melt point point meltable alloy which 
adhered among said a pair of ends of a line conductor or a pair of tabular conductors, It has 
the insulating plate for a cover prepared so that the opening which stores said low-melt point 
point meltable alloy while being prepared on said insulating plate might be formed. The 
welding part which welded said insulating plate for a cover and said insulating plate by 
supersonic vibration is prepared. When thickness of Z and said low-melt point point meltable 
alloy is set to M, the thickness of said opening is constituted so that it may be set to 0.02 
mm<M<=Z<0.8mm. And since an outside can produce thinly with tabular by considering it as 
the battery which constitutes said insulating plate, said insulating plate for closure, and said 
insulating plate for a cover from thermoplastics, respectively The advantageous effect that 
storage in the about 1-2mm narrow crevice between the main parts of a rechargeable battery 
and covers which are the portion which wants to detect generation of heat is possible is 
acquired. 
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